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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processing unit, its control method, an image processing 
system and an output device where a total throughput is 
improved without increasing the cost. 
SOLUTION: In a image processing system composed by 
connecting a digital camera and a printer, the digital 
camera communicates mutually with the printer by using 

an interface part 27 at the side of the digital camera and ^ 

picture elements capable of recording by one scanning of . I |**»«| |^ *-fc;* Ht | 

a recording head of the printer are received via the «' " " " 1 ' "* "»J^ 

interface section 27. Based on the number of the received 
picture elements, image data inputted to the digital 
camera are divided and compressed by an image 
conversion part 25. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system which is the image processing system which processes to 
the inputted image data and outputs to an output unit, and is characterized by to have the means 
of communications which communicates to mutual [ said / output unit and mutual 1 a receiving 
means receive the output unit information which shows the output unit of the image data of said 
output unit through said means of communications from this output unit, and a compression means 
divide and compress said inputted image data based on the output unit information which received 
with said receiving means. 

[Claim 2] Said compression means is an image processing system according to claim 1 
characterized by having a storage means to memorize the compressed image data. 
[Claim 3] The image processing system according to claim 1 characterized by transmitting the 
image data memorized by said storage means according to output setting out of said output unit 
and said output unit to this output unit through said means of communications. 
[Claim 4] Said output setting out is an image processing system according to claim 3 
characterized by including setting out about amplification/reduction percentage of the image 
outputted at least, and image size. 

[Claim 5] Said compression means is an image processing system according to claim 1 
characterized by dividing said inputted image data per predetermined, and compressing it. 
[Claim 6] Said predetermined unit is an image processing system according to claim 5 
characterized by being the number of pixels of the multiple of 8. 

[Claim 7] Said compression means is an image processing system according to claim 6 
characterized by dividing and compressing the this inputted image data for every number of pixels 
of said multiple of 8 to either [ at least ] the pixel direction of said inputted image data, or the 
direction of a line. 

[Claim 8] Said means of communications is an image processing system according to claim 1 
characterized by being an IEEE1394 serial bus. 

[Claim 9] The control approach of the image processing system characterized by to have the 
receiving process which receives the output unit information which it is the control approach of 
the image processing system which processes to the inputted image data and is outputted to an 
output unit, and shows the output unit of the image data of said output unit from this output unit, 
and the pressing operation which divide and compress said inputted image data based on the 
output unit information received at said receiving process. 

[Claim 10] Said pressing operation is the control approach of the image processing system 
according to claim 9 characterized by having the storage process which memorizes the 
compressed image data to a storage. 

[Claim 11] The control approach of the image processing system according to claim 9 
characterized by transmitting the image data memorized by said storage according to output 
setting out of said output unit and said output unit to this output unit. 
[Claim 12] Said output setting out is the control approach of the image processing system 
according to claim 1 1 characterized by including setting out about amplification/reduction 
percentage of the image outputted at least, and image size. 

[Claim 1 3] Said pressing operation is the control approach of the image processing system 



according to claim 9 characterized by dividing said inputted image data per predetermined, and 
compressing it. 

[Claim 14] Said predetermined unit is the control approach of the image processing system 
according to claim 13 characterized by being the number of pixels of the multiple of 8. 
[Claim 1 5] Said pressing operation is the control approach of the image processing system 
according to claim 14 characterized by dividing and compressing the this inputted image data for 
every number of pixels of said multiple of 8 to either [ at least ] the pixel direction of said inputted 
image data, or the direction of a line. 

[Claim 1 6] It is the image processing system which has the image processing system which 
processes to the inputted image data, and the output unit which outputs the image based on the 
image data processed with this image processing system. The means of communications which 
communicates mutually with said image processing system and said output unit, and said means of 
communications are minded. A 1st transfer means to transmit the output unit information which 
shows the output unit of the image data of said output unit to said image processing system, A 
compression means to divide and compress said inputted image data based on the output unit 
information notified with said advice means, The image processing system by which it is having- 
through said means of communications~2nd transfer means to transmit image data compressed 
with said compression means according to output setting out of said output unit and said output 
unit to this output unit characterized. 

[Claim 1 7] Said output setting out is an image processing system according to claim 1 6 
characterized by including setting out about amplification/reduction percentage of the image 
outputted at least, and image size. 

[Claim 18] Said compression means is an image processing system according to claim 16 
characterized by having a storage means to memorize the compressed image data. 
[Claim 1 9] Said compression means is an image processing system according to claim 1 6 
characterized by dividing said inputted image data per predetermined, and compressing it. 
[Claim 20] Said means of communications is an image processing system according to claim 16 
characterized by being an IEEE1394 serial bus. 

[Claim 21] The output unit which is the output unit which outputs the image based on the image 
data inputted from the image processing system, and is characterized by to have the means of 
communications which communicates to mutual [ said / image processing system and mutual ], a 
transmitting means transmit the output unit information which shows the output unit of the image 
data of the output unit concerned to said image processing system through said means of 
communications, and a receiving means receive said output unit and the image data according to 
output setting out of the output unit concerned from said image processing system through said 
means of communications. 

[Claim 22] Said output setting out is an output unit according to claim 21 characterized by 
including setting out about amplification/reduction percentage of the image outputted at least, and 
image size. 

[Claim 23] The image data inputted from said image processing system is an output unit according 
to claim 21 characterized by having further a thawing means to be the compressed image data and 
to thaw said compressed image data. 

[Claim 24] It is the output unit according to claim 21 characterized by to determine the number of 
image data which was equipped with a comparison means compare with said output unit 
information the information which the image data inputted from said image processing system is 
image data compressed per predetermined, and said receiving means receives the information 
which shows said predetermined unit from said image processing system, and shows this 
predetermined unit, and was compressed in said predetermined unit corresponding to said output 
unit based on the comparison result of said comparison means. 

[Claim 25] Said means of communications is an output unit according to claim 21 characterized by 
being an IEEE 1394 serial bus. 

[Claim 26] The storage which characterizes by to have the program code of the receiving process 
which receives the output unit information that the program code of control of the image 
processing system which processes to the inputted image data and outputs to an output unit is 
stored, and an approach is the storage [ computer ] which can be read and shows the output unit 



of the image data of said output unit, from this output unit, and the program code of the pressing 
operation which divides and compresses said inputted image data based on the output unit 
information received at said receiving process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing system which processes to 
the inputted image data and is outputted to an output unit and its control approach, an image 
processing system, an output unit, and a storage. 
[0002] 

[Description of the Prior Art] Conventionally, the image data photoed with the digital camera was 
transmitted with personal **, and the output of image data was performed by the printer 
connected with the personal computer. However, in order to enable the activity of a digital jar also 
at the user who is not a personal computer user, direct continuation of a digital camera and a 
printer is made possible, and the image processing system which can record the image based on 
image data is developed. 

[0003] The storage capacity of the storage for generally memorizing the image data based on the 
photoed image to a digital camera has a limit. Therefore, in order to enable it to memorize as many 
image data as possible to the storage, JPEG compression of the image data is carried out, and it 
memorizes to a storage. In order to perform record (direct print) by the printer by which direct 
continuation was carried out to the digital camera in such image data by which JPEG compression 
was carried out, the storage which has the storage capacity for the image amount of data obtained 
by carrying out JPEG thawing of the image data by which JPEG compression was carried out in a 
digital camera or a printer is needed. Now, the printer of the image processing system which has 
realized this direct print does not record a part for the image data plurality of A6 size in the record 
actuation which records on the record medium of one sheet for A6 size. Therefore, it is realizable 
if there is a storage (buffer memory) with the memory capacity for image data of A6 size. However, 
like drawin g 1 , when recording three images, A, B, and C, on the record medium of A4 size in the 
scanning direction of the recording head of a printer, [ for example, ] Since the number of pixels 
recordable by one scan of a recording head is limited, in the scan of the recording head which is 
the 1st time What is necessary is just to memorize the image data corresponding to the record 
section of each record medium to buffer memory one by one, as the image data corresponding to 
the parts of A1, B1, and C1 in drawingJL was said to buffer memory as the parts of A2 in drawing 
1 , B-2, and C2 by storage and the scan of the 2nd recording head. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional image 
processing system, although it becomes possible by having the buffer memory for three image data 
which carried out JPEG thawing of the image data of A, B, and C of A4 size by which JPEG 
compression was carried out in a digital camera or a printer in order to realize the above records, 
problems, such as cost, to implementation is difficult for this. 

[0005] Moreover, it has the buffer memory for one image data which carried out JPEG thawing of 
the image data of A4 size by which JPEG compression was carried out in a digital camera or a 
printer. The image data of A JPEG thawing, the writing to the buffer memory of the image data of 
inner A1 part of the image data of A, The image data of B JPEG thawing, the writing to the buffer 
memory of the image data of inner B1 part of the image data of B, JPEG thawing of the image 
data of C, the writing to the buffer memory of the image data of inner C1 part of the image data of 



C, The scan of the 1st recording head, and the image data of A JPEG thawing, the writing to the 
buffer memory of the image data of inner A2 part of the image data of A, The image data of B 
JPEG thawing, the writing to the buffer memory of the image data of the inner B-2 part of the 
image data of B, Although buffer memory can also be saved by performing record, such as JPEG 
thawing of the image data of C, writing to the buffer memory of the image data of inner C2 part of 
the image data of C, and a scan of the 2nd recording head Since the count the image data by 
which JPEG compression was carried out carries out [ a count ] JPEG thawing increases, the 
problem that a recording rate falls occurs. 

[0006] It aims at offering the image processing system which can improve a total throughput and 
its control approach, an image processing system, an output unit, and a medium, without making 
this invention in view of the above-mentioned trouble, and raising cost. 
[0007] 

[Means for Solving the Problem] The image processing system by this invention for solving the 
above-mentioned object is equipped with the following configurations. That is, it is the image 
processing system which processes to the inputted image data and outputs to an output unit, and 
it has the means of communications which communicates to mutual [ said / output unit and 
mutual ], a receiving means receive the output unit information which shows the output unit of the 
image data of said output unit from this output unit through said means of communications, and a 
compression means divide and compress said inputted image data based on the output unit 
information which received with said receiving means. 

[0008] Moreover, said compression means is preferably equipped with a storage means to 
memorize the compressed image data. Moreover, setting out about amplification of the image 
which outputs said output setting out at least preferably [ again ] / [ which transmits preferably 
the image data memorized by said storage means according to output setting out of said output 
unit and said output unit to this output unit through said means of communications ] reduction 
percentage, and image size is included. 

[0009] Moreover, preferably, said inputted image data is divided per predetermined, and said 
compression means compresses it. Moreover, said predetermined unit is the number of pixels of 
the multiple of 8 preferably. Said compression means divides and compresses the this inputted 
image data for every number of pixels of said multiple of 8 to either [ at least ] the pixel direction 
of said inputted image data, or the direction of a line. 

[0010] Moreover, said means of communications is an IEEE1394 serial bus preferably. The control 
approach of the image processing system by this invention for attaining the above-mentioned 
object is the control approach of the image processing system which is equipped with the following 
configurations, namely, processes them to the inputted image data, and outputs them to an output 
unit, and it has the receiving process which receives the output unit information which shows the 
output unit of the image data of said output unit from this output unit, and the pressing operation 
which divide said inputted image data and compress based on the output unit information received 
at said receiving process. 

[001 1] The image processing system by this invention for attaining the above-mentioned object is 
equipped with the following configurations. Namely, it is the image processing system which has 
the image processing system which processes to the inputted image data, and the output unit 
which outputs the image based on the image data processed with this image processing system. 
The means of communications which communicates mutually with said image processing system 
and said output unit, and said means of communications are minded. A 1st transfer means to 
transmit the output unit information which shows the output unit of the image data of said output 
unit to said image processing system, A compression means to divide and compress said inputted 
image data based on the output unit information notified with said advice means, It has a 2nd 
transfer means to transmit the image data compressed with said compression means according to 
output setting out of said output unit and said output unit to this output unit, through said means 
of communications. 

[0012] The output unit by this invention for attaining the above-mentioned object is equipped with 
the following configurations. That is, it is the output unit which outputs the image based on the 
image data inputted from the image processing system, and has the means of communications 



which communicates to mutual [ said / image processing system and mutual ], a transmitting 
means transmit the output unit information which shows the output unit of the image data of the 
output unit concerned to said image processing system through said means of communications, 
and a receiving means receive said output unit and the image data according to output setting out 
of the output unit concerned from said image processing system through said means of 
communications. 
[0013] 

[Embodiment of the Invention] Although the following operation gestalten explain the example 
which used the digital interface (D-I/F) for connection between a digital camera and a printer, in 
advance of this, IEEE1394 is explained as a representation technique of D-I/F employable with 
this operation gestalt. 

Outline» of the technique of «IEEE1394 In order to communicate a video data, audio data, etc. 
with the appearance of noncommercial digital one VCR and a DVD player, it is real time and the 
support of the data transfer of high amount of information is needed. In order to transmit such 
video datas and audio data on real time and to transmit to the digital instrument of downloading to 
a personal computer (PC) or others, the interface equipped with the required transfer facility 

in which a high-speed-data transfer is possible is needed. The interface developed from such 
viewpoints is IEEE1394 -1995 (it is called HighPerformance Serial Bus and a following 1394 serial 
bus). 

[0014] Drawin g 1 1 is drawing showing the example of a configuration of the network system 
constituted using a 1394 serial bus. This system is equipped with Devices A, B, C, D, E, F, G, and 
H, and it connects with the twisted-pair cable of a 1394 serial bus, respectively between A-B, 
between A-C, between B-D, between D-E, between C-F, between C-G, and between C-H. These 
device A-H is a personal computer, digital VTR, DVD, a digital camera, a hard disk, a monitor, a 
tuner, etc. 

[0015] The connection type between each device enables mixture of a daisy chain method and 
node multipoint system, and high connection of a degree of freedom is possible for it. Moreover, 
each device has ID of a proper each one, and when each recognizes each other, it constitutes one 
network in the range connected by 1394 serial bus. Sequential connection of between each digital 
instrument is only made with one 1394 serial bus cable, respectively, and each device performs the 
role of junction and constitutes one network as a whole. Moreover, a 1394 serial bus has a Plug & 
Play function, and when it connects a cable to a device, it has the function to recognize 
recognition, a connection situation, etc. of a device automatically. 

[0016] Moreover, in a system as shown in drawing 1 1 , when a certain device is deleted from a 
network or it is newly added, after performing bus reset automatically and resetting the network 
configuration till then, a new network is reconstructed. By this function, the configuration of that 
occasional network can always be set up and recognized. 

[0017] Moreover, it has 100/200/400Mbps, a device with the transfer rate of a high order supports 
a low-ranking transfer rate, and a data transfer rate takes transposition. As data transfer mode, 
there are Asynchronous transfer mode which transmits asynchronous datas (Asynchronous data: 
henceforth Async data), such as a control signal, and Isochronous transfer mode which transmits 
synchronous data (Isochronous data: henceforth Iso data), such as a real time video data and 
audio data. After this Async data and Iso data transmit the cycle-start packet (CSP) which shows 
cycle initiation in each cycle (usually 1 cycle 125microsecond), giving priority to an Iso data 
transfer over Async data, within a cycle, it is intermingled and they are transmitted. 
[0018] Drawin g 1 2 is drawing showing the component of a 1394 serial bus. The 1394 serial bus 
consists of layer (hierarchy) structures as a whole. As shown in d ra wing 12 , there is a connector 
port where a connector is connected with the cable of a 1 394 serial bus, and the physical layer 
and the link layer are positioned as hardware on it. 

[0019] The hardware section is the part of a substantial interface chip, among those a physical 
layer performs coding, connector-related control, etc., and a link layer performs packet transfer, 
control of the cycle time, etc. The transaction layer of the firmware section manages the data 
which should be transmitted (transaction), and issues the instruction of Read, Write, and Lock. 
Serial bus management (management layer) is a part which performs management of the 



connection situation of each device connected, or ID, and manages a network configuration. Even 
the above hardware and firmware are the configuration of the 1 394 serial bus on parenchyma. 
[0020] Moreover, the application layer of the software section changes with application software 
to be used, it is the part which specifies the data which carry on an interface, and the printer 
protocol, the AVC protocol, etc. are specified. The above is the configuration of a 1394 serial bus. 
Drawing 13 is drawing showing the address space in a 1394 serial bus. 64 bit addresses of each 
node proper are surely given to each device (node) connected to the 1394 serial bus. And by 
storing this address in ROM, while always being able to recognize the node address of oneself s or 
a partner, the communication link which specified the partner can also be performed. Addressing of 
a 1394 serial bus is a method according to IEEE1212 specification, 10 bits of the beginning are 
used for assignment of the number of a bus, and, as for address selection, the following 6 bits are 
used for assignment of a node ID number. And the remaining 48 bits become the address width of 
face given to the device, and can use it as an address space of a proper, respectively. In addition, 
28 bits of the second half in 48 bits store discernment of each device, the information on 
assignment of a service condition, etc. as a field of proper data. 

[0021] The above is the outline of the technique of a 1394 serial bus. Next, the part of the 
technique which can be called description of a 1394 serial bus is made to explain to a detail more. 
Electric specification» of «1394 serial bus Drawin g 14 is the sectional view of a 1394 serial bus 
cable. By 1394 serial bus, the power-source line other than six pins, i.e., 2 sets of twisted pair 
signal lines, is prepared in the interconnection cable. Supply of power is attained at the device 
which does not have a power source by this, the device which carried out sag by failure. In 
addition, 8-40V, and a current are specified for the electrical potential difference of the power 
source which flows the inside of a power-source line as maximum current DC1.5A. In addition, it is 
constituted from the specification called DV cable by four pins which excluded the power source. 
[0022] «DS-Link coding» Dr awin g 15 is drawing for explaining the DS-Link coding method of a 
data transfer format adopted by 1394 serial bus. By 1394 serial bus, the DS-Link (Data/Strobe 
Link) coding method is adopted. This DS-Link coding method is suitable for the high-speed serial 
data communication link, and that configuration needs two signal lines. It has the composition of 
sending a strobe signal to the twisted pair line from that of delivery and another side in the data 
which become main one in a twisted pair wire. In a receiving side, a clock is reproduced by taking 
the exclusive OR of this data that communicates, and a strobe. Since there is no need of sending 
the information which shows that it is an idle state when there are not circuit magnitude of 
Controller LSI being made small and data which should be transmitted further , since transfer 
efficiency being high and a PLL circuit become unnecessary as a merit using this DS-Link coding 
method compared with 8 / 10B conversion , it is mentioned by the ability making the transceiver 
circuit of each device into sleeping that reduction of power consumption can be aimed at etc. 
[0023] Sequence» of «bus reset By 1 394 serial bus, Node ID is given to each device (node) 
connected, and it is recognized as network configuration. When this network configuration has 
change (for example, when change arises and it is necessary to recognize new network 
configuration by the change in the number of nodes by the insert and remove of a node, ON/OFF 
of a power source, etc.), each node which detected change transmits a bus reset signal on a bus, 
and goes into the mode in which new network configuration is recognized. The detection approach 
of the change at this time is performed by detecting change of the bias voltage on a 1394 port 
substrate. 

[0024] If a bus reset signal is transmitted from a certain node, BASURI set occurrence will be 
transmitted to a link layer, and the physical layer of each node will transmit a bus reset signal to 
other nodes at the same time it receives this bus reset signal. Bus reset is started after all nodes 
detect a bus reset signal eventually. Bus reset is started also by giving direct instruction to a 
physical layer by host control from a protocol etc., although started by cable **** which was 
described previously, and hard detection by the abnormalities in a network etc. Moreover, when 
bus reset starts, data transfer will be interrupted temporarily and data transfer will be kept waiting 
during processing of the bus reset concerned. And it is resumed under new network configuration 
after termination of bus reset. The above is the sequence of bus reset. 

[0025] Sequence» of «node ID decision After bus reset, each node starts the actuation which 



gives ID to each node, in order to build new network configuration. The general sequence to the 
node ID decision from bus reset at this time is explained using drawin g 23 and the flow chart of 24 
and 25. 

[0026] Drawin g 23 is a flow chart which shows the activity of a series of buses until it determines 
Node ID from BASURI set occurrence and can perform data transfer. First, in step S101, if it 
monitors continuously that bus reset occurs in a network and bus reset occurs by power-source 
ON/OFF of a node etc. here, it will move to step S102. At step S102, in order to know the 
connection situation of a new network from the condition that the network was reset, declaration 
of a parentage is made between each node by which direct continuation is carried out. In step 
S103, if it is judged that the parentage was determined among all nodes, it will progress to step 
S104 and the one root will be determined. In addition, the parentage of step S102 is declared and 
the root is not determined, either, until it determines a parentage among all nodes. 
[0027] If the root is determined at step S104, in step S105, setting out of the node ID which gives 
ID to each node will be performed. In order of a predetermined node, setting out of Node ID is 
performed, and setting out is repeatedly performed until ID is given to all nodes (step S106). When 
it finishes setting ID as all nodes eventually, it means that new network configuration was 
recognized in all nodes. Therefore, processing progresses to step S107 from step S106, it will be in 
the condition that data transfer between nodes can be performed, and data transfer will be 
started. 

[0028] And if it will be in the condition of this step S107, it goes into the mode which supervises 
that bus reset occurs again, and if bus reset occurs, setting out from step S101 to step S106 will 
be performed repeatedly. Although the above is explanation of the flow chart of drawin g 23 , the 
part from bus reset of the flow chart of d rawi ng 23 to root decision and the procedure from after 
root decision to ID setting-out termination are explained in more detail with reference to drawin g 
24 and drawin g 25 . Draw ing 24 is a flow chart explaining processing from the bus reset in each 
node to root decision. Moreover, drawin g 25 is a flow chart which shows the procedure from after 
root decision to ID setting-out termination. 

[0029] First, it explains with reference to drawin g 24 . If bus reset occurs in step S201, network 
configuration will once be reset and processing will progress to step S202. In addition, at step 
S201, it is always supervising that bus reset occurs. Next, in step S202, the flag which shows that 
it is a leaf (node) to each device as a first stage story of the activity which has a new appreciation 
of the connection situation of the reset network is set. 

[0030] Next, in step S203, it investigates how many the port which he has [ each device ] is 
connected with other nodes. At step S204, in order to begin declaration of a parentage based on 
the number of ports, undefined (parentage is not determined) number of connections is 
investigated, immediately after bus reset — number of ports = — although it is the number of 
undefined ports, the undefined number of connections as which the parentage is determined and 
which is alike, follows and is detected at step S204 changes. 

[0031] First, it is restricted to the leaf immediately after bus reset that a parentage can be 
declared first. It can know that it is a leaf by the check of the number of ports of step S203. That 
is, a parentage is [ the number of undefined ports of a leaf ] the thing of 1 in the phase of the 
undefined. In step S205, to the node connected to itself, a leaf is announced "He is a child and 
partners are parents", and ends actuation. 

[0032] Since the node which the number of ports has recognized to be a branch with two or more 
at step S203 will call it undefined port number >1 at step S204 immediately after bus reset, it 
moves from it to step S206, and a flag called a branch is set. And it waits in order to receive 
"parents" by parentage declaration from a leaf at step S207. Other nodes which are leaves 
declare a parentage and a carrier beam branch checks the number of undefined ports of step S204 
for it suitably at step S207. Here, it becomes possible to declare "Child (for himself to be a child)" 
of step S205 to the node connected to the port which remains if the number of undefined ports is 
1. It waits in order to receive the "parents" from a leaf or other branches at step S207 again to a 
certain branch two or more, even if it checks the number of undefined ports by processing of step 
S204 after the 2nd times. 

[0033] Eventually, when becoming zero as a result of the check of a leaf (although child 



declaration could be made, since it did not operate quickly) of the number of undefined ports of 
step S204 on any one branch or an exception target Declaration of the parentage of the whole 
network is completed now, the flag of the root is set in step S208, and t as for the only node from 
which the number of undefined ports became zero (considering all as parents 1 port decision), the 
recognition as the root is made in step S209. Thus, from the bus reset shown in dr awin g 24 to 
declaration of the parentage in a network between all nodes is completed. 

[0034] Below, the flow chart of d r aw ing 25 is explained. First, since the information on the flag of 
each node called a leaf, a branch, and the root is set up by the sequence to drawin g 24 , it carries 
out based on this and classifies according to step S301, respectively. As an activity which gives ID 
to each node, it is from a leaf that ID can be set up first. A leaf -> branch -> setting out of ID is 
made from the young number (node number =0-) in order of the root. 

[0035] In step S302, several Ns (N is the natural number) of the leaf which exists in a network are 
set up. Then, it is required that each leaf should give ID to the root in step S303. When there are 
two or more these demands, the root performs an Arbitration in step S304, gives an ID number to 
one node which won in step S305, and notifies to a negative beam node as a result of failure. The 
leaf which ID acquisition finished with failure in step S306 advances ID request again, and repeats 
the same activity. 

[0036] The leaf which has acquired ID transmits ID information on the node to all nodes by 
broadcasting in step S307. After broadcasting of 1 node ID information finishes, in step S308, 
several Ns per ** of the remaining leaf are reduced. Here, in step S309, one or more, in a certain 
case, several Ns of this remaining leaf repeat the activity of the ID request from step S303, and 
carries out. And if all leaves broadcast ID information eventually, it will be set to N= 0 in step 
S309, and will move to step S3 10 for ID setting out of a branch. 

[0037] ID setting out of a branch as well as the time of a leaf is performed. First, several M (M is 
the natural number) of the branch which exists in a network in step S310 is set up. Then, it is 
required that each branch should give ID to the root as step S31 1. On the other hand, in step 
S312, the root performs an Arbitration and gives it to the degree of the number which it finished 
giving to a leaf from the young number sequentially from the branch which won. In step S313, the 
root notifies ID information or a failure result to the branch which advanced the demand. In step 
S314, the branch which ID acquisition finished with failure advances ID request again, and repeats 
the same activity. 

[0038] It progresses to step S315 from the branch which has acquired ID, and ID information on 
the node is transmitted to all nodes by broadcasting. After broadcasting of 1 node ID information 
finishes, one several M of the remaining branch is reduced in step S316. here — step S317 — 
setting — several [ of this remaining branch ] — in a certain case, M repeats the activity of the ID 
request from step S31 1 one or more, and it is carried out until all branches broadcast ID 
information eventually. If all branches acquire Node ID, it will be set to M= 0 in step S317, and ID 
acquisition mode of a branch will be completed. 

[0039] Since the node which does not acquire ID information eventually is only the root after 
ending so far, the youngest number is set up with its ID number by the number which has not been 
given in step S318, and ID information on the root is broadcast as step S319. As shown in drawing 
25 , after determining a parentage above, a procedure until ID of all nodes is set up is completed. 
[0040] Next, the network construction actuation at the time of the bus reset in the actual network 
shown in draw ing 16 is explained as an example. Drawin g 1 6 is drawing for explaining the network 
construction actuation at the time of bus reset. In d ra wing 1 6 , direct continuation of Node A and 
the node C is carried out to the low order of Node B (root), direct continuation of the node D is 
further carried out to the low order of Node C, and it has a layered structure by which direct 
continuation of Node E and the node F was further carried out to the low order of Node D. The 
procedure of determining such a layered structure and a root node, and Node ID is explained 
below. 

[0041] After bus reset is carried out, in order to recognize the connection situation of each node 
first, declaration of a parentage is made between the ports where direct continuation of each node 
is carried out. With this parent and child, a parents side can say that it becomes a high order by 
the layered structure, and a child side serves as low order. At drawin g 16 , Node A declared the 



parentage to the beginning after bus reset. A parentage can be declared from the node (it is called 
a leaf) which has connection only in one port of a node fundamentally. Since it can know first that 
he has only connection of one port as for this, it recognizes that it is a network edge by this, and 
the parentage is determined from the node which operated early in it. In this way, the port of the 
side (between A-B the node A) which declared the parentage is set up with a child, and the port of 
the other party (node B) is set up with parents. In this way, between node A-B, it is decided 
between child-parents and node F-D between child-parents and node E-D that they will be child- 
parents. 

[0042] the first [ further ] floor layer — it goes up and the parentage is shortly declared to the 
high order further for declaration of the parentage from other nodes one by one from the carrier 
beam thing among nodes (it is called a branch) with two or more connection ports. In drawing 16 , 
first, Node D is declaring the parentage to Node C, after determining a parentage between D-E 
and between D-F, and as a result, it is decided between node D-C that they will be child-parents. 
[0043] The carrier beam node C is declaring the parentage to the node B by which declaration of 
the parentage from Node D is connected to another port. It is decided between node C~B by this 
that they will be child-parents. Thus, a layered structure like drawin g 16 will be constituted and 
the node B which became parents in all the ports connected eventually will be determined as a 
root node. As for the root, only one exists during one network configuration. 

[0044] In addition, although Node B was determined as the root node in this drawjngj 6 , if, as for 
this, the carrier beam node B is making Node A to parentage declaration parentage declaration to 
early timing to other nodes, it has moved from the root node to other nodes. That is, depending on 
the timing transmitted, every node may turn into a root node, and a root node is not necessarily 
regularity in the same network configuration, either. 

[0045] If a root node is determined, next, it will go into the mode in which each node ID is 
determined. Here, all nodes notify their node ID to all other nodes (broadcasting function). [ who 
determined ] SelfHD information includes the information on its node number, the information on 
the location connected, the number of connections that it has, number of connections with 
connection, and the parentage of each port etc. 

[0046] from the node (leaf) which has connection only in one port first as a procedure of 
assignment of a node ID number — it can start — the order from this inside — node number = — 
it is assigned with 0, 1 , and 2 — . The node which gained Node ID transmits the information 
containing a node number to each node by broadcasting. It is recognized by this that the ID 
number is "finishing [ assignment ]." 

[0047] If all leaves finish acquiring the self-node ID, the node ID number which next moved to the 
branch and followed the leaf will be assigned to each node. Node ID information is broadcast one 
by one like a leaf from the branch to which the node ID number was assigned, and, finally a root 
node broadcasts selMD information. That is, the root always owns the greatest node ID number. 
[0048] Assignment of the node ID of the whole layered structure finishes as mentioned above, 
network configuration is reconstructed, and the initialization activity of a bus is completed. 
«Arbitration» By 1394 serial bus, the Arbitration (mediation) of a bus royalty is surely performed 
in advance of data transfer. Since a 1394 serial bus is a logical bus mold network as each device 
connected according to the individual tells this signal in a network to all devices by relaying the 
transmitted signal, respectively, the Arbitration is required of the semantics which prevents the 
collision of a packet. Only one node can transmit to a certain time amount by this. 
[0049] Drawi n g 1 7 is drawing explaining the Arbitration in a 1 394 paper real bus. Especially (a) of 
drawin g 1 7 </A> shows the flow of a bus activity demand, and (b) of drawin g 1 7 shows the flow of 
bus licence. If an Arbitration starts, one or two or more nodes will emit a demand of a bus royalty 
toward a parent node, respectively. Node C and Node F of drawing 1 7 (a) are a node which has 
emitted the demand of a bus royalty. A carrier beam parent node (drawing 1 7 the node A) emits a 
demand of a bus royalty for this toward a parent node further (it acts as intermediary). This 
demand is sent to the root which arbitrates eventually. 

[0050] It decides whether a carrier beam root node (node B) makes a bus use a bus activity 
demand for which node. This mediation can perform only a root node and the licence of a bus is 
given to the node which won by mediation. By (b) of drawin g 1 7 , licence is given to Node C and it 



is shown that the activity demand of Node F was refused. It tells that delivery and a demand were 
refused by the Arbitration in DP (data prefix) packet to the negative beam node. The bus activity 
demand of the node by which the demand was refused is kept waiting to a next Arbitration. 
[0051] The node which won the Arbitration as mentioned above and obtained the licence of a bus 
can start a data transfer henceforth. Here, a series of flow of an Arbitration is explained with 
reference to flow chart drawing 26 . Drawin g 26 R> 6 is a flow chart showing the procedure of an 
Arbitration. In order for a node to be able to start data transfer, it is required for a bus to be an 
idle state. In order to complete the data transfer currently performed previously and to recognize 
that a current bus is idle status, it is judged that each node can start a transfer of it by going 
through the predetermined idle-time gap length (example . subaction gap) set up according to the 
individual by each transfer mode. 

[0052] In step S401, it judges whether the predetermined gap length according to data transmitted, 
respectively, such as Async data and Iso data, was obtained. Since a demand of a bus royalty 
required in order to start a transfer cannot be performed unless predetermined gap length is 
obtained, it waits until predetermined gap length is obtained. If gap length predetermined at step 
S401 is obtained, it judges whether there are any data which should be transmitted in step S402, 
and if it is, it will progress to step S403. 

[0053] At step S403, in order to carry out data transfer, a demand of a bus royalty is emitted to 
the root so that a bus may be secured. Transfer of the signal showing the demand of a bus royalty 
at this time is eventually sent to the root, relaying each device in a network, as shown in (a) of 
draw ing 17 . On the other hand, when there are no data transmitted at step S402, it stands by as 
it is. Next, in step S404, a root node receives the bus activity demand published at step S403. And 
in step S405, the root investigates the number of nodes which advanced the activity demand. 
When the number of nodes which advanced the activity demand by step S405 is 1 (the node which 
advanced the royalty demand is one), the next bus licence will be given to the node. On the other 
hand, in step S405, if it is node number >1 (the node which advanced the activity demand is 
plurality), the root will perform mediation which determines the node which gives licence in step 
S406 as one. It has the composition that access is equally granted so that this mediation may be 
fair and only the nodes same each time may not obtain authorization (fair Arbitration). 
[0054] Next, in step S407, selection divided into one node which the root arbitrated out of two or 
more nodes which advanced the activity demand by step S406, and obtained licence, and the node 
of others which were beaten is performed, one node which was arbitrated and obtained licence 
here, or step S405 — setting — the number of activity demand nodes — the root sends an 
enabling signal to the node which obtained licence without mediation by =1 to the node as step 
S408. The node which acquired the enabling signal carries out transfer initiation of the data 
(packet) which should be transmitted immediately after receiving. Moreover, mediation of step 
S406 is lost, and in step S409, DP (data prefix) packet which shows Arbitration failure is sent from 
the root, and to it, the node which received this stands by until return and predetermined gap 
length are obtained to step S401 by the node to which a bus activity was not permitted, in order 
to advance the bus activity demand for transmitting again. 
[0055] The above is the flow of the Arbitration by the 1 394 serial bus. 

« — asynchronous (Asynchronous, asynchronous) transfer» — an asynchronous transfer is 
asynchronous transmission. Dra wing 1 8 is drawing showing the time transition state in an 
asynchronous transfer. The subaction gap of the beginning of drawin g 18 shows the idle state of a 
bus. When this idle time becomes constant value, it judges that the node which wishes to transmit 
can use a bus, a bus activity demand is published, and the Arbitration for bus acquisition is 
performed. 

[0056] If the licence of a bus is obtained by the Arbitration, a data transfer will be performed in a 
packet format next. A transfer completes the node which received the data concerned after data 
transfer by returning ack of a receiving result to the transmitted data (return code for the 
confirmation of receipt) after a short gap called ack gap, and answering, or sending a response 
packet, ack consists of 4 bits information and a 4-bit checksum, and a transmitting agency node is 
immediately returned including the information whether they are a success, a busy condition, and 
pending status. 



[0057] Next, the packet format of an asynchronous transfer is explained. Dr aw ing 19 is drawing 
showing the example of the packet format of an asynchronous transfer. There are data division 
and a header unit other than the data CRC for error corrections in a packet. The object node ID, 
the source node ID, transfer data die length, various codes, etc. as shown in drawin g 19 are 
written in a header unit, and a transfer is performed. Moreover, an asynchronous transfer is the 
communication link of 1 to 1 to a partner node from a self-node. Although the packet transmitted 
from the source node spreads round each node in a network, since things other than the address 
addressed to themselves are disregarded, only one node of the destination will read. The above is 
explanation of an asynchronous transfer. 

[0058] «isochronous (Isochronous, synchronization) transfer» An isochronous transfer is 
synchronous transmission. Especially this isochronous transfer that can be said to be the greatest 
description of a 1394 serial bus is the transfer mode suitable for the data transfer which needs the 
real time transfer of image data, multimedia data called voice data. Moreover, as for this 
isochronous transfer, data are uniformly transmitted to all other nodes from one node of the 
source by the broadcasting function to the asynchronous transfer (asynchronous) having been a 
transfer of 1 to 1 . 

[0059] Draw ing 20 is drawing in an isochronous transfer showing a time transition state. An 
isochronous transfer is performed for every fixed-on bus time amount. This time interval is called 
an isochronous cycle. The isochronous cycle time is 1 25 microseconds. The cycle-start packet is 
bearing the role which shows the start time of each of this cycle and performs timing of each 
node. The node called a cycle master transmits a cycle-start packet, and after the data transfer 
termination in the cycle in front of one, after passing through a predetermined idle period 
(subaction gap), it transmits the cycle-start packet which tells initiation of this cycle. The time 
interval to which this cycle-start packet is transmitted is set to 125 microseconds. 
[0060] Moreover, as it was indicated in drawin g 20 as Channel A, Channel B, and Channel C, when 
two or more sorts of packets can give Channel ID into 1 cycle, respectively, it can distinguish and 
transmit. By this, the real time transfer between two or more nodes is simultaneously possible, and 
he incorporates only the data of the channel ID needed by the node which receives. This channel 
ID does not express the address of a transmission place, and has given the logical number to data. 
Therefore, transmission of a certain packet will be transmitted by broadcasting which spreads 
round all other nodes from the transmitting agency node of one. 

[0061] In advance of packet transmission of an isochronous transfer, an Arbitration is performed 
like an asynchronous transfer. However, since it is not the communication link of 1 to 1 like an 
asynchronous transfer, ack (reply code for the confirmation of receipt) does not exist in an 
isochronous transfer. Moreover, it was shown in drawin g 20 . iso gap (isochronous gap) expresses 
the idle period required in order to recognize it as a bus being idle status before performing an 
isochronous transfer. If this predetermined idle period passes, it can judge that the bus is vacant 
as for a node to perform an isochronous transfer, and the Arbitration before a transfer can be 
performed. 

[0062] Below, the packet format of an isochronous transfer is explained. Drawin g 21 is drawing 
showing the example of the packet format of an isochronous transfer. There is a header unit other 
than the data CRC for data division and error corrections in various kinds of packets divided into 
each channel, respectively. A transfer data length as shown in d rawin g 21 , channel NO., other 
various codes, the header CRC for error corrections, etc. are written in the header unit, and a 
transfer is performed. The above is explanation of an isochronous transfer. 

[0063] «bus cycle» An isochronous transfer and an asynchronous transfer can be intermingled 
in the transfer on a actual 1 394 serial bus. Draw ing 22 is drawing showing the signs of time 
transition of the transfer condition on a bus that the isochronous transfer and the asynchronous 
transfer were intermingled. Priority is given to an isochronous transfer over an asynchronous 
transfer, and it is performed. The reason is gap length (isochronous gap) shorter than the gap 
length (subaction gap) of an idle period required in order to start an asynchronous transfer after a 
cycle-start packet, and is because an isochronous transfer can be started. Therefore, an 
isochronous transfer will be given priority to and performed from an asynchronous transfer. 
[0064] In the general bus cycle shown in drawin g 22 , a cycle-start packet is transmitted to each 



node from a cycle master at the time of the start of cycle #m. By this, after performing time-of- 
day adjustment by each node and waiting for a predetermined idle period (isochronous gap), the 
node which should perform an isochronous transfer performs an Arbitration and starts a packet 
transfer. In drawin g 22 , the isochronous transfer of Channel e, Channel s, and the channel k is 
carried out at order. 

[0065] An asynchronous transfer can be performed, if all isochronous transfers in cycle #m are 
completed after performing actuation from this Arbitration to a packet transfer repeatedly by the 
channel to which it is given. When the idle time reaches the subaction gap which can be 
transmitted asynchronous, it is judged that it can move from a node to perform an asynchronous 
transfer to activation of an Arbitration. However, the period which can perform an asynchronous 
transfer is restricted when the subaction gap for starting an asynchronous transfer from after 
isochronous transfer termination before the time amount (cycle synch) which should transmit the 
following cycle-start packet is obtained. 

[0066] In cycle #m of drawin g 22 , 2 packet (packet 1 , packet 2) transfer of the asynchronous 
transfer (ack is included) is carried out after that with the isochronous transfer for three channels. 
Since after this asynchronous packet 2 results in the time amount (cycle synch) which should 
start a cycle m+1, the transfer by cycle #m is finished even here. 

[0067] However, supposing it results in the time amount (cycle synch) which should transmit the 
following cycle-start packet during asynchronous or synchronous transmission actuation, it is not 
interrupted by force, but after waiting for the idle period after the transfer is completed, the 
cycle-start packet of degree cycle will be transmitted. That is, when one cycle continues 1 25 
microseconds or more, degree cycle presupposes that much that it was shortened from 125 
microseconds of criteria. Thus, on the basis of 1 25 microseconds, an isochronous cycle is 
exceeded and can be shortened. However, if an isochronous transfer is the ** cycle need in order 
to maintain a real-time transfer, it may surely be performed, and an asynchronous transfer may be 
turned to the cycle after a degree by having shortened the cycle time. It is managed by the cycle 
master also including such delay information. 

[0068] < — operation — a gestalt — one — > — this invention — operation — a gestalt — one - 

- **** — an image processing system — an output unit — connecting — having — the — an 
image processing system — processing — having had — image data — being based — an image - 

- an output unit — outputting — an image processing system — setting — an image processing 
system — ****** — a digital camera — an output unit — ****** — a printer — having 
constituted — drawin g 4 — R — > — four — being shown — as — an image processing system - 

- an example — mentioning — explaining . 

[0069] First, the functional configuration and its actuation of a digital camera are explained using 
drawin g 2 . Drawin g 2 is the block diagram showing the functional configuration of the digital 
camera of the operation gestalt 1 of this invention. In addition, the case where the image 
corresponding to the image data shown in drawin g 1 is recorded is mentioned as an example, and 
is explained here. 

[0070] First, image formation of the image obtained from a lens system 21 is carried out on the 
22nd page of a CCD component. The analog signal acquired from the CCD component 22 is 
changed into a digital signal by the A/D-conversion section 23. It is transmitted to the image- 
processing section 24, and the changed digital signal is changed into the image data to which 
image processings, such as color transform processing, edge enhancement processing, and gamma 
correction processing, were performed. Next, image data is transmitted to the image 
transformation section 25. In the image transformation section 25, for every several pixels 
recordable [ with one scan of the recording head of a printer ], it is divided, and JPEG 
compression is carried out for every divided image data, and image data is recorded on the data- 
logging section 26. 

[0071] In addition, management of record in the data-logging section 26 of image data is performed 
based on the address of the data-logging section 26. For example, when image data A for the 
record medium of one sheet used for record of a printer is divided into three image data A1 and 
A2 and A3 and JPEG compression is carried out, each start address of image data A1 and A2 and 
the data-logging section 26 on which A3 is recorded is managed by the address Management 



Department in the data-logging section 26 (un-illustrating). 

[0072] The above processings are performed also to image data B and image data C. In this case, 
it is divided into image data B1, B-2, and B3, JPEG compression is carried out, image data B is 
recorded on the data-logging section 26, it is divided into image data C1, C2, and C3, JPEG 
compression is carried out, and image data C is recorded on the data-logging section 26. Next, the 
functional configuration and actuation of the printer connected to the above-mentioned digital 
camera are explained using dravringJ3 . 

[0073] In addition, the printer of the operation gestalt 1 presupposes that it is the ink jet printer 
which carried the recording head by the ink jet method, and a recording head presupposes that 64 
nozzles are arranged, respectively in the scanning direction (pixel direction) and a direction (the 
direction of a line) vertical to the scanning direction of a recording head, i.e., the conveyance 
direction of a record medium. Moreover, each nozzle corresponds to 1 pixel of image data, and a 
record medium presupposes that the cut sheet of A4 size is used. 

[0074] Drawin g 3 is the block diagram showing the functional configuration of the printer of the 
operation gestalt 1 of this invention. A user first chooses the image data recorded by how many 
the image data recorded on the data-logging section 26 in a digital camera is recorded or which 
image data is recorded, and the printer by the interface section 31 on a printer. In addition, 
although not explained in full detail, as long as the selection of image data recorded by the printer 
has a display in a digital camera, it may display and choose the image data currently recorded on 
the data-logging section 26 on the display, and may choose it using the index print of the image 
data recorded on the data-logging section 26. 

[0075] Here, the case where one image data A currently recorded on the data-logging section 26 
is recorded on the record medium of A4 size is mentioned as an example, and is explained. If the 
image data (image data A) recorded by the printer is chosen, a printer will transmit the request 
signal for obtaining image data from the interface section 31 to a digital camera. A request signal is 
transmitted to the interface section 27 of a digital camera. And a digital camera transmits one of 
the image data which divided image data A and carried out JPEG compression to a printer so that 
it may reply to the request signal. 

[0076] In addition, as mentioned above, the division unit which divides image data A is determined 
by several pixels recordable by one scan of the recording head of a printer. For example, since the 
number of the nozzles of the pixel direction of a recording head (pixel number) is 64 when image 
data A is 832 pixel (line) x640 pixel (pixel), image data A is divided per 832 pixel (line) x 64 pixels 
(pixel). That is, JPEG compression of each is carried out and image data A is recorded on the 
data-logging section 26, after being divided into A9 and 10 of A10, image data A1, A2, A3, — ,. 
[0077] Moreover, before the number of pixels recordable by one scan of a recording head 
transmits to a printer the image data which a user sets up from the interface section 27 of a 
digital camera beforehand, or is recorded on the data-logging section 26 of a digital camera, it may 
be made a configuration which a printer notifies to a digital camera, moreover — or you may set 
up as a default beforehand like the operation gestalt 3 mentioned later. 

[0078] Next, the image data (for example, image data A1) which the printer received from the 
digital camera and by which JPEG compression was carried out is transmitted to the JPEG 
thawing processing section 32. And JPEG thawing of the image data A1 by which JPEG 
compression was carried out in the JPEG thawing processing section 32 is carried out. As for the 
image data A1 by which JPEG thawing was carried out, color transform processing and binary-ized 
processing are made by the print image-processing section 33. The image data A1 made binary is 
transmitted to the record position control processing section 34, and the location which should 
record on a record medium is managed. 

[0079] In addition, position control in the record position control processing section 34 is 
performed by controlling the write-in location of the buffer memory 36 corresponding to the image 
data made binary. Next, it is transmitted to the head actuation signal transformation section 35, 
and the image data by which position control was carried out and which was made binary is 
changed into the record signal for operating a recording head. Next, a record signal is once stored 
in buffer memory 36. And based on the position control by the record position control processing 
section 34, a record signal is transmitted to printer engine 37 one by one, and the image based on 



the record signal is recorded on a record medium. 

[0080] The above is a record procedure by one scan of the recording head of the printer of the 
operation gestalt 1. If record by one scan of a recording head is completed, in order to obtain 
image data required for record of 1 scan of the following recording head from a digital camera by 
the interface section 31 of a printer again, a request signal is transmitted to a digital camera. In a 
digital camera, if a request signal is received from a printer, the image data (here image data A2) 
required for one scan of the next recording head of a printer by which JPEG compression was 
carried out will be transmitted to a printer. And the image corresponding to the image data A2 
which received from the digital camera and by which JPEG compression was carried out is 
recorded on a record medium by the same record procedure mentioned above. 
[0081] If the above record procedures are performed one by one to the divided image data which 
was compressed and the image corresponding to image data A10 is recorded on a record medium, 
record of the image corresponding to image data A will be completed. Next, the record procedure 
in the case of recording two or more images on the scanning direction of a recording head is 
explained. In addition, in order to simplify explanation, the image data which a printer chooses and 
to record shall be set up so that the image A corresponding to image data A and the image B 
corresponding to image data B may be recorded on the scanning direction of a recording head, as 
image data A mentioned above, image data A, and image data B of the same size are chosen and it 
is shown in drawin g 6 . 

[0082] First, image data A corresponding to the image A inputted from the digital camera and 
image data B corresponding to Image B are the same record procedures mentioned above, and 
JPEG compression is divided and carried out for every several pixels recordable by one scan of a 
recording head, and they are recorded on the data-logging section 26. Then, the request signal of 
image data more nearly required for record than a printer is transmitted to a digital camera. The 
digital camera which received the request signal from the printer transmits to a printer the image 
data A1 by which JPEG compression was carried out, then the image data B1 by which JPEG 
compression was carried out as image data required for one scan of the recording head of the 
beginning of a printer. 

[0083] And a printer receives the image data A1 by which JPEG compression was carried out from 
a digital camera, and once stores it in the position of buffer memory 36 through an above- 
mentioned record procedure. Then, the image data B1 by which JPEG compression was carried 
out is received from a carrier digital camera, and it once stores in a different location from the 
location where the image data A1 of buffer memory 36 is stored by the same record procedure. If 
image data A1 and image data B1 are stored in buffer memory 36, based on the position control of 
the record position control processing section 34, the image which is transmitted to printer engine 
37 one by one, and corresponds will be recorded on a record medium. 

[0084] If it carries out one by one to image data A10 and image data B10 and image data A2, 
image data B-2, image data A3, image data B3, — , the image corresponding to image data A10 and 
image data B10 are recorded on a record medium, record of the image A corresponding to image 
data A and the image B corresponding to image data B will complete the above record procedures. 

[0085] In addition, although the operation gestalt 1 explained the configuration which outputs the 
image which connects to a printer the image data currently recorded on the data-logging section 
26 of a digital camera, and corresponds, it cannot be overemphasized that the image which 
connects with a personal computer and corresponds to drawing 5 so that it may be shown can be 
outputted to the monitor of a personal computer. Moreover, although the case where two images 
A and Image B were put in order and recorded on the scanning direction of a recording head as an 
example which records two or more images was explained, it is also possible to put in order and 
record two or more images on the scanning direction of a recording head. Furthermore, it is also 
possible to put in order and record two or more images in the scanning direction of a recording 
head as shown in drawing 7 , and the conveyance direction of a record medium. 
[0086] Furthermore, as a compression method of the image data corresponding to the image 
inputted into the digital camera, although the JPEG compression method is used, it is not limited 
to this. According to the operation gestalt 1, as explained above, the image data inputted from the 



digital camera is divided for every number of pixels recordable by one scan of the recording head 
of a printer, and since the divided image data is received and recorded for every scan of a 
recording head, ** which performs efficiently the send action of the image data from a digital 
camera to a printer and record actuation of a printer is made. Consequently, the total throughput 
of an image processing system can be improved. 

[0087] Moreover, since it records by carrying out sequential reception of the image data required 
for one scan of the recording head of a printer, the buffer memory 36 with the memory capacity 
for memorizing the image data of the whole image recorded on a record medium is not needed. 
Consequently, the storage capacity of buffer memory 36 can be reduced. 

With the <operation gestalt 2> operation gestalt 2, a digital camera and a printer are connected 
and the image processing system which expands or reduces the size of the image corresponding 
to the image data inputted with the digital camera, and is recorded by the printer is explained as 
an operation gestalt 2. 

[0088] In addition, since it is the same as that of drawin g 1 of the operation gestalt 1 about the 
functional configuration and actuation of the digital camera of the operation gestalt 2, the detail is 
omitted here. Next, the functional configuration and actuation of the printer of the operation 
gestalt 2 are explained using d rawin g 8 . D rawin g 8 is the block diagram showing the functional 
configuration of the printer of the operation gestalt 2 of this invention. 

[0089] In addition, the recording head of the printer of the operation gestalt 2 presupposes that 
the same thing as the recording head of the printer of the operation gestalt 1 is used. First, by the 
interface section 31 on a printer, a user sets up the scale factor of the size of the image to 
record, amplification, or a cutback while choosing the image data recorded by how many the image 
data recorded on the data-logging section 26 in a digital camera is recorded or which image data is 
recorded, and the printer. In addition, although not explained in full detail, as long as the selection 
of image data recorded by the printer and setting out of size have a display in a digital camera, 
they may display and choose the image data recorded on the data-logging section 26 on the 
display, and may choose it using the index print of the image data recorded on the data-logging 
section 26. 

[0090] Here, the case where expand image data A of the operation gestalt 1 mentioned above 
twice, and one sheet is recorded on the record medium of A4 size is mentioned as an example, 
and is explained. If selection and its size to record are set up for the image data (image data A) 
recorded by the printer, a printer will transmit the request signal for obtaining image data from the 
interface section 81 to a digital camera. A request signal is transmitted to the interface section 27 
of a digital camera. And a digital camera transmits to a printer the image data A1 which divided 
image data A and carried out JPEG compression so that it may reply to the request signal. 
[0091] The image data A1 which the printer received from the digital camera and by which JPEG 
compression was carried out is transmitted to the JPEG thawing processing section 82. And JPEG 
thawing of the image data A1 by which JPEG compression was carried out in the JPEG thawing 
processing section 82 is carried out. The image data A1 by which JPEG thawing was carried out is 
stored in buffer memory 1 (83). The image data stored in buffer memory 1 (83) is the print image- 
processing section 84, and conversion of image size is performed, since it is here set up so that 
image data may be expanded twice — the inside of buffer memory 1 (83) to the image data A1 
(832 pixels x 64 pixels), and 832pixelx — reading appearance of the image data for 32 pixels is 
carried out, and it expands to 1664 pixel x64 pixel image data by well-known scale-factor 
transform processing. 

[0092] And color transform processing and binary-ized processing are made to the expanded 
image data. The image data made binary is transmitted to the record position control processing 
section 85, and the location which should record on a record medium is managed. In addition, 
position control in the record position control processing section 85 is performed by controlling 
the write-in location of the buffer memory 2 corresponding to the image data made binary (87). 
And it is transmitted to the head actuation signal transformation section 86, and the image data by 
which position control was carried out and which was made binary is changed into the record 
signal for operating a recording head. Next, a record signal is once stored in buffer memory 2 (87). 
And based on the position control by the record position control processing section 85, a record 



signal is transmitted to printer engine 88 one by one, and the image based on the record signal is 
recorded. 

[0093] next, remaining 832pixelx of the image data A1 stored in buffer memory 1 (83) — the image 
data for 32 pixels is recorded on the location which should be recorded on a record medium with 
the same procedure. If all the image data stored in buffer memory 1 (83) is recorded, a printer will 
transmit the request signal of the following image data A2 to a digital camera. And if the following 
image data A2 is received from a digital camera, the image corresponding to image data A2 will be 
recorded on the location which should record on a record medium with the same procedure 
performed to image data A1. If the above record procedures are performed one by one to the 
divided image data which was compressed and the image corresponding to image data A10 is 
recorded on a record medium, record of the image corresponding to image data A will be 
completed. Next, the case where reduce image data A to 1/2, and one sheet is recorded on the 
record medium of A4 size is explained. 

[0094] If selection and its size to record are set up for the image data (image data A) recorded by 
the printer, a printer will transmit the request signal for obtaining image data from the interface 
section 81 to a digital camera. A request signal is transmitted to the interface section 27 of a 
digital camera. And a digital camera transmits to a printer the image data A1 which divided image 
data A and carried out JPEG compression so that it may reply to the request signal. The image 
data A1 which the printer received from the digital camera and by which JPEG compression was 
carried out is transmitted to the JPEG thawing processing section 82. And JPEG thawing of the 
image data A1 by which JPEG compression was carried out in the JPEG thawing processing 
section 82 is carried out. The image data A1 by which JPEG thawing was carried out is stored in 
buffer memory 83. The image data stored in buffer memory 1 (83) is the print image-processing 
section 84, and conversion of image size is performed. Here, since it is set up so that image data 
may be reduced to 1/2, image data A1 (832 pixels x 64 pixels) is read from buffer memory 1 (83), 
and it reduces to 416 pixel x32 pixel image data by well-known scale-factor transform processing. 
And color transform processing and binaryHzed processing are made to the reduced image data. 
The image data made binary is transmitted to the record position control processing section 85, 
and the location which should record on a record medium is managed. It is transmitted to the head 
actuation signal transformation section 86, and the image data by which position control was 
carried out and which was made binary is changed into the record signal for operating a recording 
head. Next, a record signal is once stored in buffer memory 2 (87). 

[0095] Next, with the same procedure, image data A2 is received from a digital camera, and the 
record signal corresponding to image data A2 is stored behind the location where the record signal 
corresponding to the image data A1 of buffer memory 2 (87) is stored, image data A1 and A2 — if 
it is alike, respectively and the record signal of two corresponding is stored in buffer memory 2 
(87), each record signal will be transmitted to printer engine 88 one by one based on the position 
control by the record position control processing section 85, and the image based on the record 
signal will be recorded on a record medium. 

[0096] It is a record procedure by one scan of a recording head in case the above reduces and 
records image data on 1/2. After record by one scan of a recording head is completed, in order to 
obtain image data required for record of 1 scan of the following recording head from a digital 
camera by the interface section 81 of a printer again, a request signal is transmitted to a digital 
camera. In a digital camera, if a request signal is received from a printer, the image data (here 
image data A3, A4) required for the scan of the next recording head of a printer by which JPEG 
compression was carried out will be transmitted to a printer. And the image corresponding to 
image data A3 and A4 which received from the digital camera and by which JPEG compression 
was carried out is recorded on the location which should record on a record medium by the same 
record procedure mentioned above. If the above record procedures are performed one by one to 
the divided image data which was compressed and the image corresponding to image data A10 is 
recorded on a record medium, record of the image corresponding to image data A will be 
completed. In addition, although the case where it expands and records twice as size of image data 
to record, and the case where it reduced and recorded on 1/2 were mentioned as the example and 
the operation gestalt 2 explained them, it expands by 3 times and 4 times, and when reducing and 



recording record, 1/3 time, and 1/4 time, it can respond in the same procedure. Moreover, 
although the case where one image was recorded on a record medium was explained here, as the 
operation gestalt 1 explained, it is also possible to record two or more images on a record medium. 
As explained above, also when according to the operation gestalt 2 changing the size of the image 
data inputted with the digital camera and recording the image corresponding to the changed image 
data by the printer, the same effectiveness as the operation gestalt 1 can be acquired. 
[0097] With the <operation gestalt 3> operation gestalt 1 and the operation gestalt 2, although it 
was the configuration of inputting several pixels which are the units which divide the image data 
inputted from the digital camera from a user or a printer, the default beforehand determined in this 
may be used. The digital camera and printer by which several pixels which are the units to divide 
are hereafter determined by the default are connected, and the image processing system which 
records the image corresponding to the image data inputted with the digital camera by the printer 
is explained as an operation gestalt 3. 

[0098] In addition, since it is the same as that of the operation gestalt 2 about the functional 
configuration and actuation of the digital camera of the operation gestalt 3, and a printer, the detail 
is omitted here. Moreover, generally the number of nozzles of the recording head of a printer turns 
into a multiple of eight on the problem of data control, namely, . Several pixels which become 
recordable by one scan of a recording head serve as a multiple of 8. Therefore, several pixels 
which are the units which divide the image data beforehand determined within the digital camera 
are set as the multiple of 8. Moreover, it is desirable to set several pixels as the multiple of 8 also 
from the compression unit of the JPEG compression to image data being 8 pixel x8 pixel. 
[0099] Here, within a digital camera, several pixels which are the units which divide the image data 
determined beforehand are 32, and the case where one image data A of the operation gestalt 1 
mentioned above is recorded on the record medium of A4 size is mentioned as an example, and is 
explained, first — since the size of image data A currently recorded on the data-logging section 
26 is 832 pixel x640 pixel in a digital camera — image data A — 832pixelx — the image data A1 
and A2 in every 32 pixels, and — it is divided into 20 of A20, JPEG compression is carried out, and 
it is recorded on the data-logging section 26. And if the request signal for obtaining image data 
from the interface section 31 of a printer is transmitted to a digital camera, a digital camera will 
transmit several pixels (here 32) which are the division units of image data to a printer. A printer 
measures the several pixels and several pixels recordable by one scan of a recording head, and 
determines the number of the image data which can receive from a digital camera at a time and by 
which JPEG compression was divided and carried out based on the comparison result. (With the 
operation gestalt 3, since several pixels recordable by one scan of a recording head are 64, the 
image data whose number is two and which was divided and compressed is needed.) 
Then, a printer receives the image data A1 by which JPEG compression was carried out from a 
digital camera, and the image data A1 which received and by which JPEG compression was carried 
out is transmitted to the JPEG thawing processing section 82. And JPEG thawing of the image 
data A1 by which JPEG compression was carried out in the JPEG thawing processing section 32 
is carried out. The image data A1 by which JPEG thawing was carried out is stored in buffer 
memory 1 (83). Then, the image data A2 by which JPEG compression was carried out is received 
from a digital camera, and it stores in buffer memory 1 (83) in the same procedure. Color 
transform processing and binary-ized processing are made to the image data stored in the buffer 
memory 1 (83). The image data made binary is transmitted to the record position control 
processing section 85, and the location which should record on a record medium is managed. 
[0100] Next, it is transmitted to the head actuation signal transformation section 86, and the 
image data by which position control was carried out and which was made binary is changed into 
the record signal for operating a recording head. Next, a record signal is once stored in buffer 
memory 2 (87). And based on the position control by the record position control processing 
section 85, a record signal is transmitted to printer engine 88 one by one, and the image based on 
the record signal is recorded on a record medium. 

[0101] It is a record procedure by one scan of a recording head in case several pixels whose 
above is the units which divide the image data in a digital camera are determined beforehand. After 
record by one scan of a recording head is completed, in order to obtain image data required for 



record of 1 scan of the following recording head from a digital camera by the interface section 81 
of a printer again, a request signal is transmitted to a digital camera. In a digital camera, if a 
request signal is received from a printer, the image data (here image data A3, A4) required for the 
scan of the next recording head of a printer by which JPEG compression was carried out will be 
transmitted to a printer. And the image corresponding to image data A3 and A4 which received 
from the digital camera and by which JPEG compression was carried out is recorded on the 
location which should record on a record medium by the same record procedure mentioned above. 
[0102] If the above record procedures are performed one by one to the divided image data which 
was compressed and the image corresponding to image data A20 is recorded on a record medium, 
record of the image corresponding to image data A will be completed. In addition, several pixels 
which are the units which divide the image data in a digital camera with the operation gestalt 3 are 
although it was determined beforehand 32. If it is the multiple of 8, it will not be restricted to this. 
[0103] As explained above, even when several pixels which are the units which divide the image 
data in a digital camera are determined beforehand according to the operation gestalt 3, image 
data required for one scan of a recording head can be received by measuring the several pixels 
and several pixels recordable by one scan of the recording head of a printer. Therefore, also in 
such a case, the same effectiveness as the operation gestalt 1 can be acquired. 
[0104] In addition, the decision approach of several pixels which are the division units which divide 
image data within the digital camera of the image processing system of this invention is divided 
roughly into two, the approach of acquiring from several pixels recordable by the input from a user, 
or one scan of the recording head of a printer, and the approach of determining beforehand within 
the digital camera. If its attention is paid to this viewpoint, the operation gestalten 1 and 2 
correspond to the approach of gaining several pixels which are division units from the input or 
printer from a user, and the approach the operation gestalt 3 determines several pixels beforehand 
within the digital camera. 

[0105] Then, the processing performed with the image processing system in the operation 
gestalten 1 and 2 as an outline of the processing performed with the image processing system of 
this invention and the processing performed with the image processing system in the operation 
gestalt 3 are explained using the flow chart of d rawin g 9 and drawing 1JDJ0 . First, the outline of the 
processing performed with the image processing system in the operation gestalten 1 and 2 is 
explained using drawing 9 . 

[0106] Drawin g 9 is a flow chart which shows the outline of processing of the image processing 
system of the operation gestalten 1 and 2 of this invention. First, the number of pixels recordable 
by one scan of a recording head is gained from the input or printer from a user at step S101 to a 
digital camera side. Next, according to the gained number of pixels, image data is divided at step 
S202. Next, JPEG compression of the divided image data is carried out, and it records on the 
data-logging section 26. 

[0107] boil selection of the image data made to output to a printer side at step S104, and setting 
out of image size interface section 31 (or interface section 81) — it ******. The image data by 
which JPEG compression was carried out from the digital camera at step S105 according to the 
input from the interface section 31 (or interface section 81) is inputted. At step S106, JPEG 
thawing of the inputted image data by which JPEG compression was carried out is carried out. 
After performing a required image processing at step S107 to the image data by which JPEG 
thawing was carried out, it records with printer engine 37 (or printer engine 88). 
[0108] Next, the outline of the processing performed with the image processing system in the 
operation gestalt 3 is explained using drawin g 10 . Drawin g 10 is a flow chart which shows the 
outline of processing of the image processing system of the operation gestalt 3 of this invention. 
First, image data is divided according to the predetermined number of pixels which is the division 
unit of the image data beforehand determined as the digital camera side at step S201. Next, at 
step S202, JPEG compression of the divided image data is carried out, and it records on the data- 
logging section 26. 

[0109] The information which shows from a printer the predetermined number of pixels which is 
the division unit of image data at step S203 is inputted into a printer side. Step S204 compares 
the inputted predetermined number of pixels, and the number of pixels recordable by one scan of 



the recording head of a printer. The image data by which JPEG compression was carried out from 
the digital camera at step S205 based on the comparison result is inputted. At step S206, JPEG 
thawing of the inputted image data by which JPEG compression was carried out is carried out. 
After performing a required image processing at step S207 to the image data by which JPEG 
thawing was carried out, it records with printer engine 88. 

[0110] Since the image data by which JPEG compression of the image by which partial division 
was carried out within the digital camera was carried out is transmitted to a printer by needed 
image data according to the operation gestalt 1 - the operation gestalt 3 as explained above, the 
time amount of a transfer can be shortened. Moreover, since image data is received and recorded 
for every number of pixels recordable by one scan of the recording head of a printer, it becomes 
possible to reduce the storage capacity of buffer memory greatly compared with the former. What 
is necessary is to face acquiring the output unit information which shows the output unit of the 
image data of an output unit, and just to obtain in the operation gestalt of this invention, by 
communicating the asynchronous packet shown in drawin g 22 . Moreover, it may face compressing 
the inputted image data based on this output unit information, and you may receive by the 
isochronous packet which shows this image data to drawin g 22 , and may receive by the 
asynchronous packet. Receiving by the isochronous packet is desirable in respect of a receiving 
rate. Moreover, receiving by the asynchronous packet is desirable in respect of the soundness of 
received data. Moreover, although the IEEE1394 serial bus was mentioned as the example and this 
operation gestalt explained it, this invention may not be limited to this, other interfaces, for 
example, the interface called USB, are sufficient as it, and the interface of the other method is 
sufficient as it. 

[01 1 1] In addition, even if it applies this invention to the system which consists of two or more 
devices (for example, a host computer, an interface device, a reader, a printer, etc.), it may be 
applied to the equipments (for example, a copying machine, facsimile apparatus, etc.) which consist 
of one device. Moreover, it cannot be overemphasized by the object of this invention supplying the 
storage which recorded the program code of the software which realizes the function of the 
operation gestalt mentioned above to a system or equipment, and carrying out read-out activation 
of the program code with which the computer (or CPU and MPU) of the system or equipment was 
stored in the storage that it is attained. 

[01 12] In this case, the function of the gestalt of operation which the program code itself read 
from the storage mentioned above will be realized, and the storage which memorized that program 
code will constitute this invention. As a storage for supplying a program code, a floppy disk, a hard 
disk, an optical disk, a magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of 
a non-volatile, ROM, etc. can be used, for example. 

[0113] Moreover, it cannot be overemphasized that it is contained also when the function of the 
gestalt of operation which performed a part or all of processing that OS (operating system) which 
is working on a computer is actual, based on directions of the program code, and the function of 
the operation gestalt mentioned above by performing the program code which the computer read 
is not only realized, but was mentioned above by the processing is realized. Furthermore, after the 
program code read from a storage is written in the memory with which the functional expansion 
unit connected to the functional add-in board inserted in the computer or a computer is equipped, 
it cannot be overemphasized that it is contained also when the function of the operation gestalt 
which performed a part or all of processing that CPU with which the functional add-in board and 
functional expansion unit are equipped based on directions of the program code is actual, and 
mentioned above by the processing is realized. 
[0114] 

[Effect of the Invention] The image processing system which can improve a total throughput and 
its control approach, an image processing system, an output unit, and a storage can be offered 
without raising cost according to this invention, as explained above. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the image processing system which processes to 
the inputted image data and is outputted to an output unit and its control approach, an image 
processing system, an output unit, and a storage. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, the image data photoed with the digital camera was 
transmitted with personal **, and the output of image data was performed by the printer 
connected with the personal computer. However, in order to enable the activity of a digital jar also 
at the user who is not a personal computer user, direct continuation of a digital camera and a 
printer is made possible, and the image processing system which can record the image based on 
image data is developed. 

[0003] The storage capacity of the storage for generally memorizing the image data based on the 
photoed image to a digital camera has a limit. Therefore, in order to enable it to memorize as many 
image data as possible to the storage, JPEG compression of the image data is carried out, and it 
memorizes to a storage. In order to perform record (direct print) by the printer by which direct 
continuation was carried out to the digital camera in such image data by which JPEG compression 
was carried out, the storage which has the storage capacity for the image amount of data obtained 
by carrying out JPEG thawing of the image data by which JPEG compression was carried out in a 
digital camera or a printer is needed. Now, the printer of the image processing system which has 
realized this direct print does not record a part for the image data plurality of A6 size in the record 
actuation which records on the record medium of one sheet for A6 size. Therefore, it is realizable 
if there is a storage (buffer memory) with the memory capacity for image data of A6 size. However, 
like drawin g 1 , when recording three images, A, B, and C, on the record medium of A4 size in the 
scanning direction of the recording head of a printer, [ for example, ] Since the number of pixels 
recordable by one scan of a recording head is limited, in the scan of the recording head which is 
the 1st time What is necessary is just to memorize the image data corresponding to the record 
section of each record medium to buffer memory one by one, as the image data corresponding to 
the parts of A1, B1, and C1 in dra wing 1 was said to buffer memory as the parts of A2 in drawing 
1 . B-2, and C2 by storage and the scan of the 2nd recording head. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The image processing system which can improve a total throughput and 
its control approach, an image processing system, an output unit, and a storage can be offered 
without raising cost according to this invention, as explained above. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional image 
processing system, although it becomes possible by having the buffer memory for three image data 
which carried out JPEG thawing of the image data of A, B, and C of A4 size by which JPEG 
compression was carried out in a digital camera or a printer in order to realize the above records, 
problems, such as cost, to implementation is difficult for this. 

[0005] Moreover, it has the buffer memory for one image data which carried out JPEG thawing of 
the image data of A4 size by which JPEG compression was carried out in a digital camera or a 
printer. The image data of A JPEG thawing, the writing to the buffer memory of the image data of 
inner A1 part of the image data of A, The image data of B JPEG thawing, the writing to the buffer 
memory of the image data of inner B1 part of the image data of B, JPEG thawing of the image 
data of C, the writing to the buffer memory of the image data of inner C1 part of the image data of 
C, The scan of the 1st recording head, and the image data of A JPEG thawing, the writing to the 
buffer memory of the image data of inner A2 part of the image data of A, The image data of B 
JPEG thawing, the writing to the buffer memory of the image data of the inner B-2 part of the 
image data of B, Although buffer memory can also be saved by performing record, such as JPEG 
thawing of the image data of C, writing to the buffer memory of the image data of inner C2 part of 
the image data of C, and a scan of the 2nd recording head Since the count the image data by 
which JPEG compression was carried out carries out [ a count ] JPEG thawing increases, the 
problem that a recording rate falls occurs. 

[0006] It aims at offering the image processing system which can improve a total throughput and 
its control approach, an image processing system, an output unit, and a medium, without making 
this invention in view of the above-mentioned trouble, and raising cost. 
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MEANS 



[Means for Solving the Problem] The image processing system by this invention for solving the 
above-mentioned object is equipped with the following configurations. That is, it is the image 
processing system which processes to the inputted image data and outputs to an output unit, and 
it has the means of communications which communicates to mutual [ said / output unit and 
mutual ] t a receiving means receive the output unit information which shows the output unit of the 
image data of said output unit from this output unit through said means of communications, and a 
compression means divide and compress said inputted image data based on the output unit 
information which received with said receiving means. 

[0008] Moreover, said compression means is preferably equipped with a storage means to 
memorize the compressed image data. Moreover, setting out about amplification of the image 
which outputs said output setting out at least preferably [ again ] / [ which transmits preferably 
the image data memorized by said storage means according to output setting out of said output 
unit and said output unit to this output unit through said means of communications ] reduction 
percentage, and image size is included. 

[0009] Moreover, preferably, said inputted image data is divided per predetermined, and said 
compression means compresses it. Moreover, said predetermined unit is the number of pixels of 
the multiple of 8 preferably. Said compression means divides and compresses the this inputted 
image data for every number of pixels of said multiple of 8 to either [ at least ] the pixel direction 
of said inputted image data, or the direction of a line. 

[0010] Moreover, said means of communications is an IEEE1394 serial bus preferably. The control 
approach of the image processing system by this invention for attaining the above-mentioned 
object is the control approach of the image processing system which is equipped with the following 
configurations, namely, processes them to the inputted image data, and outputs them to an output 
unit, and it has the receiving process which receives the output unit information which shows the 
output unit of the image data of said output unit from this output unit, and the pressing operation 
which divide said inputted image data and compress based on the output unit information received 
at said receiving process. 

[001 1] The image processing system by this invention for attaining the above-mentioned object is 
equipped with the following configurations. Namely, it is the image processing system which has 
the image processing system which processes to the inputted image data, and the output unit 
which outputs the image based on the image data processed with this image processing system. 
The means of communications which communicates mutually with said image processing system 
and said output unit, and said means of communications are minded. A 1 st transfer means to 
transmit the output unit information which shows the output unit of the image data of said output 
unit to said image processing system, A compression means to divide and compress said inputted 
image data based on the output unit information notified with said advice means, It has a 2nd 
transfer means to transmit the image data compressed with said compression means according to 
output setting out of said output unit and said output unit to this output unit, through said means 
of communications. 

[0012] The output unit by this invention for attaining the above-mentioned object is equipped with 
the following configurations. That is, it is the output unit which outputs the image based on the 
image data inputted from the image processing system, and has the means of communications 



which communicates to mutual [ said / image processing system and mutual ], a transmitting 
means transmit the output unit information which shows the output unit of the image data of the 
output unit concerned to said image processing system through said means of communications, 
and a receiving means receive said output unit and the image data according to output setting out 
of the output unit concerned from said image processing system through said means of 
communications. 
[0013] 

[Embodiment of the Invention] Although the following operation gestalten explain the example 
which used the digital interface (D-I/F) for connection between a digital camera and a printer, in 
advance of this, IEEE1394 is explained as a representation technique of D-I/F employable with 
this operation gestalt. 

Outline» of the technique of «IEEE1394 In order to communicate a video data, audio data, etc. 
with the appearance of noncommercial digital one VCR and a DVD player, it is real time and the 
support of the data transfer of high amount of information is needed. In order to transmit such 
video datas and audio data on real time and to transmit to the digital instrument of downloading to 
a personal computer (PC) ****, or others, the interface equipped with the required transfer facility 
in which a high-speed-data transfer is possible is needed. The interface developed from such 
viewpoints is IEEE1394 -1995 (it is called HighPerformance Serial Bus and a following 1394 serial 
bus). 

[0014] Drawin g 1 1 is drawing showing the example of a configuration of the network system 
constituted using a 1394 serial bus. This system is equipped with Devices A, B f C, D, E, F, G, and 
H f and it connects with the twisted-pair cable of a 1394 serial bus, respectively between A-B, 
between A-C, between B-D, between D-E, between C-F, between C-G, and between C-H. These 
device A~H is a personal computer, digital VTR f DVD, a digital camera, a hard disk, a monitor, a 
tuner, etc. 

[0015] The connection type between each device enables mixture of a daisy chain method and 
node multipoint system, and high connection of a degree of freedom is possible for it. Moreover, 
each device has ID of a proper each one, and when each recognizes each other, it constitutes one 
network in the range connected by 1394 serial bus. Sequential connection of between each digital 
instrument is only made with one 1394 serial bus cable, respectively, and each device performs the 
role of junction and constitutes one network as a whole. Moreover, a 1394 serial bus has a Plug & 
Play function, and when it connects a cable to a device, it has the function to recognize 
recognition, a connection situation, etc. of a device automatically. 

[0016] Moreover, in a system as shown in drawing 1 1 , when a certain device is deleted from a 
network or it is newly added, after performing bus reset automatically and resetting the network 
configuration till then, a new network is reconstructed. By this function, the configuration of that 
occasional network can always be set up and recognized. 

[0017] Moreover, it has 100/200/400Mbps, a device with the transfer rate of a high order supports 
a low-ranking transfer rate, and a data transfer rate takes transposition. As data transfer mode, 
there are Asynchronous transfer mode which transmits asynchronous datas (Asynchronous data: 
henceforth Async data), such as a control signal, and Isochronous transfer mode which transmits 
synchronous data (Isochronous data: henceforth Iso data), such as a real time video data and 
audio data. After this Async data and Iso data transmit the cycle-start packet (CSP) which shows 
cycle initiation in each cycle (usually 1 cycle 125microsecond), giving priority to an Iso data 
transfer over Async data, within a cycle, it is intermingled and they are transmitted. 
[0018] Drawin g 1 2 is drawing showing the component of a 1394 serial bus. The 1394 serial bus 
consists of layer (hierarchy) structures as a whole. As shown in drawin g 1 2 , there is a connector 
port where a connector is connected with the cable of a 1 394 serial bus, and the physical layer 
and the link layer are positioned as hardware on it. 

[001 9] The hardware section is the part of a substantial interface chip, among those a physical 
layer performs coding, connector-related control, etc., and a link layer performs packet transfer, 
control of the cycle time, etc. The transaction layer of the firmware section manages the data 
which should be transmitted (transaction), and issues the instruction of Read, Write, and Lock. 
Serial bus management (management layer) is a part which performs management of the 



connection situation of each device connected, or ID, and manages a network configuration. Even 
the above hardware and firmware are the configuration of the 1 394 serial bus on parenchyma. 
[0020] Moreover, the application layer of the software section changes with application software 
to be used, it is the part which specifies the data which carry on an interface, and the printer 
protocol, the AVC protocol, etc. are specified. The above is the configuration of a 1 394 serial bus. 
Drawin g 13 is drawing showing the address space in a 1 394 serial bus. 64 bit addresses of each 
node proper are surely given to each device (node) connected to the 1 394 serial bus. And by 
storing this address in ROM, while always being able to recognize the node address of oneself s or 
a partner, the communication link which specified the partner can also be performed. Addressing of 
a 1394 serial bus is a method according to IEEE1212 specification, 10 bits of the beginning are 
used for assignment of the number of a bus, and, as for address selection, the following 6 bits are 
used for assignment of a node ID number. And the remaining 48 bits become the address width of 
face given to the device, and can use it as an address space of a proper, respectively. In addition, 
28 bits of the second half in 48 bits store discernment of each device, the information on 
assignment of a service condition, etc. as a field of proper data. 

[0021] The above is the outline of the technique of a 1394 serial bus. Next, the part of the 
technique which can be called description of a 1394 serial bus is made to explain to a detail more. 
Electric specification» of «1394 serial bus Drawin g 14 is the sectional view of a 1394 serial bus 
cable. By 1 394 serial bus, the power-source line other than six pins, i.e., 2 sets of twisted pair 
signal lines, is prepared in the interconnection cable. Supply of power is attained at the device 
which does not have a power source by this, the device which carried out sag by failure. In 
addition, 8-40V, and a current are specified for the electrical potential difference of the power 
source which flows the inside of a power-source line as maximum current DC1.5A. In addition, it is 
constituted from the specification called DV cable by four pins which excluded the power source. 
[0022] «DS-Link coding» D rawin g 15 is drawing for explaining the DS-Link coding method of a 
data transfer format adopted by 1394 serial bus. By 1394 serial bus, the DS-Link (Data/Strobe 
Link) coding method is adopted. This DS-Link coding method is suitable for the high-speed serial 
data communication link, and that configuration needs two signal lines. It has the composition of 
sending a strobe signal to the twisted pair line from that of delivery and another side in the data 
which become main one in a twisted pair wire. In a receiving side, a clock is reproduced by taking 
the exclusive OR of this data that communicates, and a strobe. Since there is no need of sending 
the information which shows that it is an idle state when there are not circuit magnitude of 
Controller LSI being made small and data which should be transmitted further , since transfer 
efficiency being high and a PLL circuit become unnecessary as a merit using this DS-Link coding 
method compared with 8 / 10B conversion , it is mentioned by the ability making the transceiver 
circuit of each device into sleeping that reduction of power consumption can be aimed at etc. 
[0023] Sequence» of «bus reset By 1 394 serial bus, Node ID is given to each device (node) 
connected, and it is recognized as network configuration. When this network configuration has 
change (for example, when change arises and it is necessary to recognize new network 
configuration by the change in the number of nodes by the insert and remove of a node, ON/OFF 
of a power source, etc.), each node which detected change transmits a bus reset signal on a bus, 
and goes into the mode in which new network configuration is recognized. The detection approach 
of the change at this time is performed by detecting change of the bias voltage on a 1394 port 
substrate. 

[0024] If a bus reset signal is transmitted from a certain node, BASURI set occurrence will be 
transmitted to a link layer, and the physical layer of each node will transmit a bus reset signal to 
other nodes at the same time it receives this bus reset signal. Bus reset is started after all nodes 
detect a bus reset signal eventually. Bus reset is started also by giving direct instruction to a 
physical layer by host control from a protocol etc., although started by cable **** which was 
described previously, and hard detection by the abnormalities in a network etc. Moreover, when 
bus reset starts, data transfer will be interrupted temporarily and data transfer will be kept waiting 
during processing of the bus reset concerned. And it is resumed under new network configuration 
after termination of bus reset. The above is the sequence of bus reset. 

[0025] Sequence» of «node ID decision After bus reset, each node starts the actuation which 



gives ID to each node, in order to build new network configuration. The general sequence to the 
node ID decision from bus reset at this time is explained using drawin g 23 and the flow chart of 24 
and 25. 

[0026] Drawin g 23 is a flow chart which shows the activity of a series of buses until it determines 
Node ID from BASURI set occurrence and can perform data transfer. First, in step S101, if it 
monitors continuously that bus reset occurs in a network and bus reset occurs by power-source 
ON/OFF of a node etc. here, it will move to step S102. At step S102, in order to know the 
connection situation of a new network from the condition that the network was reset, declaration 
of a parentage is made between each node by which direct continuation is carried out. In step 
S103, if it is judged that the parentage was determined among all nodes, it will progress to step 
S104 and the one root will be determined. In addition, the parentage of step S102 is declared and 
the root is not determined, either, until it determines a parentage among all nodes. 
[0027] If the root is determined at step S104, in step S105, setting out of the node ID which gives 
ID to each node will be performed. In order of a predetermined node, setting out of Node ID is 
performed, and setting out is repeatedly performed until ID is given to all nodes (step S106). When 
it finishes setting ID as all nodes eventually, it means that new network configuration was 
recognized in all nodes. Therefore, processing progresses to step S107 from step S106, it will be in 
the condition that data transfer between nodes can be performed, and data transfer will be 
started. 

[0028] And if it will be in the condition of this step S107, it goes into the mode which supervises 
that bus reset occurs again, and if bus reset occurs, setting out from step S101 to step S106 will 
be performed repeatedly. Although the above is explanation of the flow chart of drawin g 23 , the 
part from bus reset of the flow chart of drawing 23 to root decision and the procedure from after 
root decision to ID setting-out termination are explained in more detail with reference to drawin g 
24 and drawin g 25 . Drawin g 24 is a flow chart explaining processing from the bus reset in each 
node to root decision. Moreover, drawin g 25 is a flow chart which shows the procedure from after 
root decision to ID setting-out termination. 

[0029] First, it explains with reference to drawin g 24 . If bus reset occurs in step S201, network 
configuration will once be reset and processing will progress to step S202. In addition, at step 
S201, it is always supervising that bus reset occurs. Next, in step S202, the flag which shows that 
it is a leaf (node) to each device as a first stage story of the activity which has a new appreciation 
of the connection situation of the reset network is set. 

[0030] Next, in step S203, it investigates how many the port which he has [ each device ] is 
connected with other nodes. At step S204, in order to begin declaration of a parentage based on 
the number of ports, undefined (parentage is not determined) number of connections is 
investigated, immediately after bus reset — number of ports = — although it is the number of 
undefined ports, the undefined number of connections as which the parentage is determined and 
which is alike, follows and is detected at step S204 changes. 

[0031] First, it is restricted to the leaf immediately after bus reset that a parentage can be 
declared first. It can know that it is a leaf by the check of the number of ports of step S203. That 
is, a parentage is [ the number of undefined ports of a leaf ] the thing of 1 in the phase of the 
undefined. In step S205, to the node connected to itself, a leaf is announced "He is a child and 
partners are parents", and ends actuation. 

[0032] Since the node which the number of ports has recognized to be a branch with two or more 
at step S203 will call it undefined port number >1 at step S204 immediately after bus reset, it 
moves from it to step S206, and a flag called a branch is set. And it waits in order to receive 
"parents" by parentage declaration from a leaf at step S207. Other nodes which are leaves 
declare a parentage and a carrier beam branch checks the number of undefined ports of step S204 
for it suitably at step S207. Here, it becomes possible to declare "Child (for himself to be a child)" 
of step S205 to the node connected to the port which remains if the number of undefined ports is 
1 . It waits in order to receive the "parents" from a leaf or other branches at step S207 again to a 
certain branch two or more, even if it checks the number of undefined ports by processing of step 
S204 after the 2nd times. 

[0033] Eventually, when becoming zero as a result of the check of a leaf (although child 



declaration could be made, since it did not operate quickly) of the number of undefined ports of 
step S204 on any one branch or an exception target Declaration of the parentage of the whole 
network is completed now, the flag of the root is set in step S208, and, as for the only node from 
which the number of undefined ports became zero (considering all as parents' port decision), the 
recognition as the root is made in step S209. Thus, from the bus reset shown in drawing 24 to 
declaration of the parentage in a network between all nodes is completed. 

[0034] Below, the flow chart of draw ing 25 is explained. First, since the information on the flag of 
each node called a leaf, a branch, and the root is set up by the sequence to drawin g 24 , it carries 
out based on this and classifies according to step S301, respectively. As an activity which gives ID 
to each node, it is from a leaf that ID can be set up first. A leaf -> branch -> setting out of ID is 
made from the young number (node number =0-) in order of the root. 

[0035] In step S302, several Ns (N is the natural number) of the leaf which exists in a network are 
set up. Then, it is required that each leaf should give ID to the root in step S303. When there are 
two or more these demands, the root performs an Arbitration in step S304, gives an ID number to 
one node which won in step S305, and notifies to a negative beam node as a result of failure. The 
leaf which ID acquisition finished with failure in step S306 advances ID request again, and repeats 
the same activity. 

[0036] The leaf which has acquired ID transmits ID information on the node to all nodes by 
broadcasting in step S307. After broadcasting of 1 node ID information finishes, in step S308, 
several Ns per ** of the remaining leaf are reduced. Here, in step S309, one or more, in a certain 
case, several Ns of this remaining leaf repeat the activity of the ID request from step S303, and 
carries out. And if all leaves broadcast ID information eventually, it will be set to N= 0 in step 
S309, and will move to step S310 for ID setting out of a branch. 

[0037] ID setting out of a branch as well as the time of a leaf is performed. First, several M (M is 
the natural number) of the branch which exists in a network in step S310 is set up. Then, it is 
required that each branch should give ID to the root as step S31 1. On the other hand, in step 
S312, the root performs an Arbitration and gives it to the degree of the number which it finished 
giving to a leaf from the young number sequentially from the branch which won. In step S313, the 
root notifies ID information or a failure result to the branch which advanced the demand. In step 
S314, the branch which ID acquisition finished with failure advances ID request again, and repeats 
the same activity. 

[0038] It progresses to step S315 from the branch which has acquired ID, and ID information on 
the node is transmitted to all nodes by broadcasting. After broadcasting of 1 node ID information 
finishes, one several M of the remaining branch is reduced in step S316. here — step S317 — 
setting — several [ of this remaining branch ] — in a certain case, M repeats the activity of the ID 
request from step S311 one or more, and it is carried out until all branches broadcast ID 
information eventually. If all branches acquire Node ID, it will be set to M= 0 in step S317, and ID 
acquisition mode of a branch will be completed. 

[0039] Since the node which does not acquire ID information eventually is only the root after 
ending so far, the youngest number is set up with its ID number by the number which has not been 
given in step S318, and ID information on the root is broadcast as step S319. As shown in draw ing 
25 , after determining a parentage above, a procedure until ID of all nodes is set up is completed. 
[0040] Next, the network construction actuation at the time of the bus reset in the actual network 
shown in drawing 1 6 is explained as an example. Drawin g 16 is drawing for explaining the network 
construction actuation at the time of bus reset. In d raw i n g 16 , direct continuation of Node A and 
the node C is carried out to the low order of Node B (root), direct continuation of the node D is 
further carried out to the low order of Node C, and it has a layered structure by which direct 
continuation of Node E and the node F was further carried out to the low order of Node D. The 
procedure of determining such a layered structure and a root node, and Node ID is explained 
below. 

[0041] After bus reset is carried out, in order to recognize the connection situation of each node 
first, declaration of a parentage is made between the ports where direct continuation of each node 
is carried out. With this parent and child, a parents side can say that it becomes a high order by 
the layered structure, and a child side serves as low order. At drawin g 1 6 , Node A declared the 



parentage to the beginning after bus reset. A parentage can be declared from the node (it is called 
a leaf) which has connection only in one port of a node fundamentally. Since it can know first that 
he has only connection of one port as for this, it recognizes that it is a network edge by this, and 
the parentage is determined from the node which operated early in it. In this way, the port of the 
side (between A-B the node A) which declared the parentage is set up with a child, and the port of 
the other party (node B) is set up with parents. In this way, between node A-B, it is decided 
between child-parents and node F-D between child-parents and node E-D that they will be child- 
parents. 

[0042] the first [ further ] floor layer — it goes up and the parentage is shortly declared to the 
high order further for declaration of the parentage from other nodes one by one from the carrier 
beam thing among nodes (it is called a branch) with two or more connection ports. In drawing 1 6 , 
first, Node D is declaring the parentage to Node C, after determining a parentage between D-E 
and between D-F, and as a result, it is decided between node D-C that they will be child-parents. 
[0043] The carrier beam node C is declaring the parentage to the node B by which declaration of 
the parentage from Node D is connected to another port. It is decided between node C-B by this 
that they will be child-parents. Thus, a layered structure like d rawin g 16 will be constituted and 
the node B which became parents in all the ports connected eventually will be determined as a 
root node. As for the root, only one exists during one network configuration. 

[0044] In addition, although Node B was determined as the root node in this draw ing 16 , if, as for 
this, the carrier beam node B is making Node A to parentage declaration parentage declaration to 
early timing to other nodes, it has moved from the root node to other nodes. That is, depending on 
the timing transmitted, every node may turn into a root node, and a root node is not necessarily 
regularity in the same network configuration, either. 

[0045] If a root node is determined, next, it will go into the mode in which each node ID is 
determined. Here, all nodes notify their node ID to all other nodes (broadcasting function). [ who 
determined ] Self-ID information includes the information on its node number, the information on 
the location connected, the number of connections that it has, number of connections with 
connection, and the parentage of each port etc. 

[0046] from the node (leaf) which has connection only in one port first as a procedure of 
assignment of a node ID number — it can start — the order from this inside — node number = — 
it is assigned with 0, 1 , and 2 — . The node which gained Node ID transmits the information 
containing a node number to each node by broadcasting. It is recognized by this that the ID 
number is "finishing [ assignment ]." 

[0047] If all leaves finish acquiring the selfHiode ID, the node ID number which next moved to the 
branch and followed the leaf will be assigned to each node. Node ID information is broadcast one 
by one like a leaf from the branch to which the node ID number was assigned, and, finally a root 
node broadcasts self-ID information. That is, the root always owns the greatest node ID number. 
[0048] Assignment of the node ID of the whole layered structure finishes as mentioned above, 
network configuration is reconstructed, and the initialization activity of a bus is completed. 
«Arbitration» By 1394 serial bus, the Arbitration (mediation) of a bus royalty is surely performed 
in advance of data transfer. Since a 1 394 serial bus is a logical bus mold network as each device 
connected according to the individual tells this signal in a network to all devices by relaying the 
transmitted signal, respectively, the Arbitration is required of the semantics which prevents the 
collision of a packet. Only one node can transmit to a certain time amount by this. 
[0049] Dra win g 1 7 is drawing explaining the Arbitration in a 1394 paper real bus. Especially (a) of 
drawin g 1 7 shows the flow of a bus activity demand, and (b) of drawin g 1 7 shows the flow of bus 
licence. If an Arbitration starts, one or two or more nodes will emit a demand of a bus royalty 
toward a parent node, respectively. Node C and Node F of drawin g 1 7 (a) are a node which has 
emitted the demand of a bus royalty. A carrier beam parent node ( drawin g 17 the node A) emits a 
demand of a bus royalty for this toward a parent node further (it acts as intermediary). This 
demand is sent to the root which arbitrates eventually. 

[0050] It decides whether a carrier beam root node (node B) makes a bus use a bus activity 
demand for which node. This mediation can perform only a root node and the licence of a bus is 
given to the node which won by mediation. By (b) of drawin g 17 , licence is given to Node C and it 



is shown that the activity demand of Node F was refused. It tells that delivery and a demand were 
refused by the Arbitration in DP (data prefix) packet to the negative beam node. The bus activity 
demand of the node by which the demand was refused is kept waiting to a next Arbitration. 
[0051] The node which won the Arbitration as mentioned above and obtained the licence of a bus 
can start a data transfer henceforth. Here, a series of flow of an Arbitration is explained with 
reference to flow chart drawin g 26 . Drawin g 26 R> 6 is a flow chart showing the procedure of an 
Arbitration. In order for a node to be able to start data transfer, it is required for a bus to be an 
idle state. In order to complete the data transfer currently performed previously and to recognize 
that a current bus is idle status, it is judged that each node can start a transfer of it by going 
through the predetermined idle-time gap length (example . subaction gap) set up according to the 
individual by each transfer mode. 

[0052] In step S401, it judges whether the predetermined gap length according to data transmitted, 
respectively, such as Async data and Iso data, was obtained. Since a demand of a bus royalty 
required in order to start a transfer cannot be performed unless predetermined gap length is 
obtained, it waits until predetermined gap length is obtained. If gap length predetermined at step 
S401 is obtained, it judges whether there are any data which should be transmitted in step S402, 
and if it is, it will progress to step S403. 

[0053] At step S403, in order to carry out data transfer, a demand of a bus royalty is emitted to 
the root so that a bus may be secured. Transfer of the signal showing the demand of a bus royalty 
at this time is eventually sent to the root, relaying each device in a network, as shown in (a) of 
dr a w ing 1 7 . On the other hand, when there are no data transmitted at step S402, it stands by as 
it is. Next, in step S404, a root node receives the bus activity demand published at step S403. And 
in step S405, the root investigates the number of nodes which advanced the activity demand. 
When the number of nodes which advanced the activity demand by step S405 is 1 (the node which 
advanced the royalty demand is one), the next bus licence will be given to the node. On the other 
hand, in step S405, if it is node number >1 (the node which advanced the activity demand is 
plurality), the root will perform mediation which determines the node which gives licence in step 
S406 as one. It has the composition that access is equally granted so that this mediation may be 
fair and only the nodes same each time may not obtain authorization (fair Arbitration). 
[0054] Next, in step S407, selection divided into one node which the root arbitrated out of two or 
more nodes which advanced the activity demand by step S406, and obtained licence, and the node 
of others which were beaten is performed, one node which was arbitrated and obtained licence 
here, or step S405 — setting — the number of activity demand nodes — the root sends an 
enabling signal to the node which obtained licence without mediation by =1 to the node as step 
S408. The node which acquired the enabling signal carries out transfer initiation of the data 
(packet) which should be transmitted immediately after receiving. Moreover, mediation of step 
S406 is lost, and in step S409, DP (data prefix) packet which shows Arbitration failure is sent from 
the root, and to it, the node which received this stands by until return and predetermined gap 
length are obtained to step S401 by the node to which a bus activity was not permitted, in order 
to advance the bus activity demand for transmitting again. 
[0055] The above is the flow of the Arbitration by the 1 394 serial bus. 

« — asynchronous (Asynchronous, asynchronous) transfer» — an asynchronous transfer is 
asynchronous transmission. Drawing 18 is drawing showing the time transition state in an 
asynchronous transfer. The subaction gap of the beginning of drawing 18 shows the idle state of a 
bus. When this idle time becomes constant value, it judges that the node which wishes to transmit 
can use a bus, a bus activity demand is published, and the Arbitration for bus acquisition is 
performed. 

[0056] If the licence of a bus is obtained by the Arbitration, a data transfer will be performed in a 
packet format next. A transfer completes the node which received the data concerned after data 
transfer by returning ack of a receiving result to the transmitted data (return code for the 
confirmation of receipt) after a short gap called ack gap, and answering, or sending a response 
packet, ack consists of 4 bits information and a 4-bit checksum, and a transmitting agency node is 
immediately returned including the information whether they are a success, a busy condition, and 
pending status. 



[0057] Next, the packet format of an asynchronous transfer is explained. Drawing 19 is drawing 
showing the example of the packet format of an asynchronous transfer. There are data division 
and a header unit other than the data CRC for error corrections in a packet. The object node ID, 
the source node ID, transfer data die length, various codes, etc. as shown in drawin g 19 are 
written in a header unit, and a transfer is performed. Moreover, an asynchronous transfer is the 
communication link of 1 to 1 to a partner node from a self-node. Although the packet transmitted 
from the source node spreads round each node in a network, since things other than the address 
addressed to themselves are disregarded, only one node of the destination will read. The above is 
explanation of an asynchronous transfer. 

[0058] «isochronous (Isochronous, synchronization) transfer» An isochronous transfer is 
synchronous transmission. Especially this isochronous transfer that can be said to be the greatest 
description of a 1394 serial bus is the transfer mode suitable for the data transfer which needs the 
real time transfer of image data, multimedia data called voice data. Moreover, as for this 
isochronous transfer, data are uniformly transmitted to all other nodes from one node of the 
source by the broadcasting function to the asynchronous transfer (asynchronous) having been a 
transfer of 1 to 1 . 

[0059] Drawin g 20 is drawing in an isochronous transfer showing a time transition state. An 
isochronous transfer is performed for every fixed-on bus time amount. This time interval is called 
an isochronous cycle. The isochronous cycle time is 125 microseconds. The cycle-start packet is 
bearing the role which shows the start time of each of this cycle and performs timing of each 
node. The node called a cycle master transmits a cycle-start packet, and after the data transfer 
termination in the cycle in front of one, after passing through a predetermined idle period 
(subaction gap), it transmits the cycle-start packet which tells initiation of this cycle. The time 
interval to which this cycle-start packet is transmitted is set to 125 microseconds. 
[0060] Moreover, as it was indicated in d r aw ing 20 as Channel A, Channel B, and Channel C, when 
two or more sorts of packets can give Channel ID into 1 cycle, respectively, it can distinguish and 
transmit. By this, the real time transfer between two or more nodes is simultaneously possible, and 
he incorporates only the data of the channel ID needed by the node which receives. This channel 
ID does not express the address of a transmission place, and has given the logical number to data. 
Therefore, transmission of a certain packet will be transmitted by broadcasting which spreads 
round all other nodes from the transmitting agency node of one. 

[0061] In advance of packet transmission of an isochronous transfer, an Arbitration is performed 
like an asynchronous transfer. However/since it is not the communication link of 1 to 1 like an 
asynchronous transfer, ack (reply code for the confirmation of receipt) does not exist in an 
isochronous transfer. Moreover, it was shown in draw i n g 20 . iso gap (isochronous gap) expresses 
the idle period required in order to recognize it as a bus being idle status before performing an 
isochronous transfer. If this predetermined idle period passes, it can judge that the bus is vacant 
as for a node to perform an isochronous transfer, and the Arbitration before a transfer can be 
performed. 

[0062] Below, the packet format of an isochronous transfer is explained. Drawin g 21 is drawing 
showing the example of the packet format of an isochronous transfer. There is a header unit other 
than the data CRC for data division and error corrections in various kinds of packets divided into 
each channel, respectively. A transfer data length as shown in d raw ing 2 1 , channel NO., other 
various codes, the header CRC for error corrections, etc. are written in the header unit, and a 
transfer is performed. The above is explanation of an isochronous transfer. 

[0063] «bus cycle» An isochronous transfer and an asynchronous transfer can be intermingled 
in the transfer on a actual 1 394 serial bus. Dr a w ing 22 is drawing showing the signs of time 
transition of the transfer condition on a bus that the isochronous transfer and the asynchronous 
transfer were intermingled. Priority is given to an isochronous transfer over an asynchronous 
transfer, and it is performed. The reason is gap length (isochronous gap) shorter than the gap 
length (subaction gap) of an idle period required in order to start an asynchronous transfer after a 
cycle-start packet, and is because an isochronous transfer can be started. Therefore, an 
isochronous transfer will be given priority to and performed from an asynchronous transfer. 
[0064] In the general bus cycle shown in drawin g 22 , a cycle-start packet is transmitted to each 



node from a cycle master at the time of the start of cycle #m. By this, after performing time-of- 
day adjustment by each node and waiting for a predetermined idle period (isochronous gap), the 
node which should perform an isochronous transfer performs an Arbitration and starts a packet 
transfer. In d rawin g 22 , the isochronous transfer of Channel e, Channel s, and the channel k is 
carried out at order. 

[0065] An asynchronous transfer can be performed, if all isochronous transfers in cycle #m are 
completed after performing actuation from this Arbitration to a packet transfer repeatedly by the 
channel to which it is given. When the idle time reaches the subaction gap which can be 
transmitted asynchronous, it is judged that it can move from a node to perform an asynchronous 
transfer to activation of an Arbitration. However, the period which can perform an asynchronous 
transfer is restricted when the subaction gap for starting an asynchronous transfer from after 
isochronous transfer termination before the time amount (cycle synch) which should transmit the 
following cycle-start packet is obtained. 

[0066] In cycle #m of drawin g 22 , 2 packet (packet 1 , packet 2) transfer of the asynchronous 
transfer (ack is included) is carried out after that with the isochronous transfer for three channels. 
Since after this asynchronous packet 2 results in the time amount (cycle synch) which should 
start a cycle m+1 , the transfer by cycle #m is finished even here. 

[0067] However, supposing it results in the time amount (cycle synch) which should transmit the 
following cycle-start packet during asynchronous or synchronous transmission actuation, it is not 
interrupted by force, but after waiting for the idle period after the transfer is completed, the 
cycle-start packet of degree cycle will be transmitted. That is, when one cycle continues 1 25 
microseconds or more, degree cycle presupposes that much that it was shortened from 1 25 
microseconds of criteria. Thus, on the basis of 125 microseconds, an isochronous cycle is 
exceeded and can be shortened. However, if an isochronous transfer is the ** cycle need in order 
to maintain a real-time transfer, it may surely be performed, and an asynchronous transfer may be 
turned to the cycle after a degree by having shortened the cycle time. It is managed by the cycle 
master also including such delay information. 

[0068] < — operation — a gestalt — one — > — this invention — operation — a gestalt — one - 

- **** — an image processing system — an output unit — connecting — having — the — an 
image processing system — processing — having had — image data — being based — an image - 

- an output unit — outputting — an image processing system — setting — an image processing 
system — ****** — a digital camera — an output unit — ****** — a printer — having 
constituted — drawin g 4 — R — > — four — being shown — as — an image processing system - 

- an example — mentioning — explaining . 

[0069] First, the functional configuration and its actuation of a digital camera are explained using 
drawin g 2 . Drawin g 2 is the block diagram showing the functional configuration of the digital 
camera of the operation gestalt 1 of this invention. In addition, the case where the image 
corresponding to the image data shown in drawin g 1 is recorded is mentioned as an example, and 
is explained here. 

[0070] First, image formation of the image obtained from a lens system 21 is carried out on the 
22nd page of a CCD component. The analog signal acquired from the CCD component 22 is 
changed into a digital signal by the A/D-conversion section 23. It is transmitted to the image- 
processing section 24, and the changed digital signal is changed into the image data to which 
image processings, such as color transform processing, edge enhancement processing, and gamma 
correction processing, were performed. Next, image data is transmitted to the image 
transformation section 25. In the image transformation section 25, for every several pixels 
recordable [ with one scan of the recording head of a printer 1 it is divided, and JPEG 
compression is carried out for every divided image data, and image data is recorded on the data- 
logging section 26. 

[0071] In addition, management of record in the data-logging section 26 of image data is performed 
based on the address of the data-logging section 26. For example, when image data A for the 
record medium of one sheet used for record of a printer is divided into three image data A1 and 
A2 and A3 and JPEG compression is carried out, each start address of image data A1 and A2 and 
the data-logging section 26 on which A3 is recorded is managed by the address Management 



Department in the data-logging section 26 (un-illustrating). 

[0072] The above processings are performed also to image data B and image data C. In this case, 
it is divided into image data B1, B-2, and B3, JPEG compression is carried out, image data B is 
recorded on the data-logging section 26, it is divided into image data C1, C2, and C3, JPEG 
compression is carried out, and image data C is recorded on the data-logging section 26. Next; the 
functional configuration and actuation of the printer connected to the above-mentioned digital 
camera are explained using drawin g 3 . 

[0073] In addition, the printer of the operation gestalt 1 presupposes that it is the ink jet printer 
which carried the recording head by the ink jet method, and a recording head presupposes that 64 
nozzles are arranged, respectively in the scanning direction (pixel direction) and a direction (the 
direction of a line) vertical to the scanning direction of a recording head, i.e., the conveyance 
direction of a record medium. Moreover, each nozzle corresponds to 1 pixel of image data, and a 
record medium presupposes that the cut sheet of A4 size is used. 

[0074] Drawin g 3 is the block diagram showing the functional configuration of the printer of the 
operation gestalt 1 of this invention. A user first chooses the image data recorded by how many 
the image data recorded on the data-logging section 26 in a digital camera is recorded or which 
image data is recorded, and the printer by the interface section 31 on a printer. In addition, 
although not explained in full detail, as long as the selection of image data recorded by the printer 
has a display in a digital camera, it may display and choose the image data currently recorded on 
the data-logging section 26 on the display, and may choose it using the index print of the image 
data recorded on the data-logging section 26. 

[0075] Here, the case where one image data A currently recorded on the data-logging section 26 
is recorded on the record medium of A4 size is mentioned as an example, and is explained. If the 
image data (image data A) recorded by the printer is chosen, a printer will transmit the request 
signal for obtaining image data from the interface section 31 to a digital camera. A request signal is 
transmitted to the interface section 27 of a digital camera. And a digital camera transmits one of 
the image data which divided image data A and carried out JPEG compression to a printer so that 
it may reply to the request signal. 

[0076] In addition, as mentioned above, the division unit which divides image data A is determined 
by several pixels recordable by one scan of the recording head of a printer. For example, since the 
number of the nozzles of the pixel direction of a recording head (pixel number) is 64 when image 
data A is 832 pixel (line) x640 pixel (pixel), image data A is divided per 832 pixel (line) x 64 pixels 
(pixel). That is, JPEG compression of each is carried out and image data A is recorded on the 
data-logging section 26, after being divided into A9 and 10 of A10, image data A1, A2 f A3, — 
[0077] Moreover, before the number of pixels recordable by one scan of a recording head 
transmits to a printer the image data which a user sets up from the interface section 27 of a 
digital camera beforehand, or is recorded on the data-logging section 26 of a digital camera, it may 
be made a configuration which a printer notifies to a digital camera, moreover — or you may set 
up as a default beforehand like the operation gestalt 3 mentioned later. 

[0078] Next, the image data (for example, image data A1) which the printer received from the 
digital camera and by which JPEG compression was carried out is transmitted to the JPEG 
thawing processing section 32. And JPEG thawing of the image data A1 by which JPEG 
compression was carried out in the JPEG thawing processing section 32 is carried out. As for the 
image data A1 by which JPEG thawing was carried out, color transform processing and binary-ized 
processing are made by the print image-processing section 33. The image data A1 made binary is 
transmitted to the record position control processing section 34, and the location which should 
record on a record medium is managed. 

[0079] In addition, position control in the record position control processing section 34 is 
performed by controlling the write-in location of the buffer memory 36 corresponding to the image 
data made binary. Next, it is transmitted to the head actuation signal transformation section 35, 
and the image data by which position control was carried out and which was made binary is 
changed into the record signal for operating a recording head. Next, a record signal is once stored 
in buffer memory 36. And based on the position control by the record position control processing 
section 34, a record signal is transmitted to printer engine 37 one by one, and the image based on 



the record signal is recorded on a record medium. 

[0080] The above is a record procedure by one scan of the recording head of the printer of the 
operation gestalt 1 . If record by one scan of a recording head is completed, in order to obtain 
image data required for record of 1 scan of the following recording head from a digital camera by 
the interface section 31 of a printer again, a request signal is transmitted to a digital camera. In a 
digital camera, if a request signal is received from a printer, the image data (here image data A2) 
required for one scan of the next recording head of a printer by which JPEG compression was 
carried out will be transmitted to a printer. And the image corresponding to the image data A2 
which received from the digital camera and by which JPEG compression was carried out is 
recorded on a record medium by the same record procedure mentioned above. 
[0081] If the above record procedures are performed one by one to the divided image data which 
was compressed and the image corresponding to image data A10 is recorded on a record medium, 
record of the image corresponding to image data A will be completed. Next, the record procedure 
in the case of recording two or more images on the scanning direction of a recording head is 
explained. In addition, in order to simplify explanation, the image data which a printer chooses and 
to record shall be set up so that the image A corresponding to image data A and the image B 
corresponding to image data B may be recorded on the scanning direction of a recording head, as 
image data A mentioned above, image data A, and image data B of the same size are chosen and it 
is shown in drawing 6 . 

[0082] First, image data A corresponding to the image A inputted from the digital camera and 
image data B corresponding to Image B are the same record procedures mentioned above, and 
JPEG compression is divided and carried out for every several pixels recordable by one scan of a 
recording head, and they are recorded on the data-logging section 26. Then, the request signal of 
image data more nearly required for record than a printer is transmitted to a digital camera. The 
digital camera which received the request signal from the printer transmits to a printer the image 
data A1 by which JPEG compression was carried out, then the image data B1 by which JPEG 
compression was carried out as image data required for one scan of the recording head of the 
beginning of a printer. 

[0083] And a printer receives the image data A1 by which JPEG compression was carried out from 
a digital camera, and once stores it in the position of buffer memory 36 through an above- 
mentioned record procedure. Then, the image data B1 by which JPEG compression was carried 
out is received from a carrier digital camera, and it once stores in a different location from the 
location where the image data A1 of buffer memory 36 is stored by the same record procedure. If 
image data A1 and image data B1 are stored in buffer memory 36, based on the position control of 
the record position control processing section 34, the image which is transmitted to printer engine 
37 one by one, and corresponds will be recorded on a record medium. 

[0084] If it carries out one by one to image data A10 and image data B10 and image data A2, 
image data B-2, image data A3, image data B3, — , the image corresponding to image data A10 and 
image data B10 are recorded on a record medium, record of the image A corresponding to image 
data A and the image B corresponding to image data B will complete the above record procedures. 

[0085] In addition, although the operation gestalt 1 explained the configuration which outputs the 
image which connects to a printer the image data currently recorded on the data-logging section 
26 of a digital camera, and corresponds, it cannot be overemphasized that the image which 
connects with a personal computer and corresponds to drawin g 5 so that it may be shown can be 
outputted to the monitor of a personal computer. Moreover, although the case where two images 
A and Image B were put in order and recorded on the scanning direction of a recording head as an 
example which records two or more images was explained, it is also possible to put in order and 
record two or more images on the scanning direction of a recording head. Furthermore, it is also 
possible to put in order and record two or more images in the scanning direction of a recording 
head as shown in drawing 7 , and the conveyance direction of a record medium. 
[0086] Furthermore, as a compression method of the image data corresponding to the image 
inputted into the digital camera, although the JPEG compression method is used, it is not limited 
to this. According to the operation gestalt 1, as explained above, the image data inputted from the 



digital camera is divided for every number of pixels recordable by one scan of the recording head 
of a printer and since the divided image data is received and recorded for every scan of a 
recording head, ** which performs efficiently the send action of the image data from a digital 
camera to a printer and record actuation of a printer is made. Consequently, the total throughput 
of an image processing system can be improved. 

[0087] Moreover, since it records by carrying out sequential reception of the image data required 
for one scan of the recording head of a printer, the buffer memory 36 with the memory capacity 
for memorizing the image data of the whole image recorded on a record medium is not needed. 
Consequently, the storage capacity of buffer memory 36 can be reduced. 

With the <operation gestalt 2> operation gestalt 2, a digital camera and a printer are connected 
and the image processing system which expands or reduces the size of the image corresponding 
to the image data inputted with the digital camera, and is recorded by the printer is explained as 
an operation gestalt 2. 

[0088] In addition, since it is the same as that of drawin g 1 of the operation gestalt 1 about the 
functional configuration and actuation of the digital camera of the operation gestalt 2, the detail is 
omitted here. Next, the functional configuration and actuation of the printer of the operation 
gestalt 2 are explained using draw ing 8 . Drawin g 8 is the block diagram showing the functional 
configuration of the printer of the operation gestalt 2 of this invention. 

[0089] In addition, the recording head of the printer of the operation gestalt 2 presupposes that 
the same thing as the recording head of the printer of the operation gestalt 1 is used. First, by the 
interface section 31 on a printer, a user sets up the scale factor of the size of the image to 
record, amplification, or a cutback while choosing the image data recorded by how many the image 
data recorded on the data-logging section 26 in a digital camera is recorded or which image data is 
recorded, and the printer. In addition, although not explained in full detail, as long as the selection 
of image data recorded by the printer and setting out of size have a display in a digital camera, 
they may display and choose the image data recorded on the data-logging section 26 on the 
display, and may choose it using the index print of the image data recorded on the data-logging 
section 26. 

[0090] Here, the case where expand image data A of the operation gestalt 1 mentioned above 
twice, and one sheet is recorded on the record medium of A4 size is mentioned as an example, 
and is explained. If selection and its size to record are set up for the image data (image data A) 
recorded by the printer, a printer will transmit the request signal for obtaining image data from the 
interface section 81 to a digital camera. A request signal is transmitted to the interface section 27 
of a digital camera. And a digital camera transmits to a printer the image data A1 which divided 
image data A and carried out JPEG compression so that it may reply to the request signal. 
[0091] The image data A1 which the printer received from the digital camera and by which JPEG 
compression was carried out is transmitted to the JPEG thawing processing section 82. And JPEG 
thawing of the image data A1 by which JPEG compression was carried out in the JPEG thawing 
processing section 82 is carried out. The image data A1 by which JPEG thawing was carried out is 
stored in buffer memory 1 (83). The image data stored in buffer memory 1 (83) is the print image- 
processing section 84, and conversion of image size is performed, since it is here set up so that 
image data may be expanded twice — the inside of buffer memory 1 (83) to the image data A1 
(832 pixels x 64 pixels), and 832pixelx — reading appearance of the image data for 32 pixels is 
carried out, and it expands to 1 664 pixel x64 pixel image data by well-known scale-factor 
transform processing. 

[0092] And color transform processing and binary-ized processing are made to the expanded 
image data. The image data made binary is transmitted to the record position control processing 
section 85, and the location which should record on a record medium is managed. In addition, 
position control in the record position control processing section 85 is performed by controlling 
the write-in location of the buffer memory 2 corresponding to the image data made binary (87). 
And it is transmitted to the head actuation signal transformation section 86, and the image data by 
which position control was carried out and which was made binary is changed into the record 
signal for operating a recording head. Next, a record signal is once stored in buffer memory 2 (87). 
And based on the position control by the record position control processing section 85, a record 



signal is transmitted to printer engine 88 one by one, and the image based on the record signal is 
recorded. 

[0093] next, remaining 832pixelx of the image data A1 stored in buffer memory 1 (83) — the image 
data for 32 pixels is recorded on the location which should be recorded on a record medium with 
the same procedure. If all the image data stored in buffer memory 1 (83) is recorded, a printer will 
transmit the request signal of the following image data A2 to a digital camera. And if the following 
image data A2 is received from a digital camera, the image corresponding to image data A2 will be 
recorded on the location which should record on a record medium with the same procedure 
performed to image data A1. If the above record procedures are performed one by one to the 
divided image data which was compressed and the image corresponding to image data A10 is 
recorded on a record medium, record of the image corresponding to image data A will be 
completed. Next, the case where reduce image data A to 1/2, and one sheet is recorded on the 
record medium of A4 size is explained. 

[0094] If selection and its size to record are set up for the image data (image data A) recorded by 
the printer, a printer will transmit the request signal for obtaining image data from the interface 
section 81 to a digital camera. A request signal is transmitted to the interface section 27 of a 
digital camera. And a digital camera transmits to a printer the image data A1 which divided image 
data A and carried out JPEG compression so that it may reply to the request signal. The image 
data A1 which the printer received from the digital camera and by which JPEG compression was 
carried out is transmitted to the JPEG thawing processing section 82. And JPEG thawing of the 
image data A1 by which JPEG compression was carried out in the JPEG thawing processing 
section 82 is carried out. The image data A1 by which JPEG thawing was carried out is stored in 
buffer memory 83. The image data stored in buffer memory 1 (83) is the print image-processing 
section 84, and conversion of image size is performed. Here, since it is set up so that image data 
may be reduced to 1/2, image data A1 (832 pixels x 64 pixels) is read from buffer memory 1 (83), 
and it reduces to 416 pixel x32 pixel image data by well-known scale-factor transform processing. 
And color transform processing and binary-ized processing are made to the reduced image data. 
The image data made binary is transmitted to the record position control processing section 85, 
and the location which should record on a record medium is managed. It is transmitted to the head 
actuation signal transformation section 86, and the image data by which position control was 
carried out and which was made binary is changed into the record signal for operating a recording 
head. Next, a record signal is once stored in buffer memory 2 (87). 

[0095] Next, with the same procedure, image data A2 is received from a digital camera, and the 
record signal corresponding to image data A2 is stored behind the location where the record signal 
corresponding to the image data A1 of buffer memory 2 (87) is stored, image data A1 and A2 — if 
it is alike, respectively and the record signal of two corresponding is stored in buffer memory 2 
(87), each record signal will be transmitted to printer engine 88 one by one based on the position 
control by the record position control processing section 85, and the image based on the record 
signal will be recorded on a record medium. 

[0096] It is a record procedure by one scan of a recording head in case the above reduces and 
records image data on 1/2. After record by one scan of a recording head is completed, in order to 
obtain image data required for record of 1 scan of the following recording head from a digital 
camera by the interface section 81 of a printer again, a request signal is transmitted to a digital 
camera. In a digital camera, if a request signal is received from a printer, the image data (here 
image data A3, A4) required for the scan of the next recording head of a printer by which JPEG 
compression was carried out will be transmitted to a printer. And the image corresponding to 
image data A3 and A4 which received from the digital camera and by which JPEG compression 
was carried out is recorded on the location which should record on a record medium by the same 
record procedure mentioned above. If the above record procedures are performed one by one to 
the divided image data which was compressed and the image corresponding to image data A10 is 
recorded on a record medium, record of the image corresponding to image data A will be 
completed. In addition, although the case where it expands and records twice as size of image data 
to record, and the case where it reduced and recorded on 1 /2 were mentioned as the example and 
the operation gestalt 2 explained them, it expands by 3 times and 4 times, and when reducing and 



recording record, 1/3 time, and 1/4 time, it can respond in the same procedure. Moreover, 
although the case where one image was recorded on a record medium was explained here, as the 
operation gestalt 1 explained, it is also possible to record two or more images on a record medium. 
As explained above, also when according to the operation gestalt 2 changing the size of the image 
data inputted with the digital camera and recording the image corresponding to the changed image 
data by the printer, the same effectiveness as the operation gestalt 1 can be acquired. 
[0097] With the <operation gestalt 3> operation gestalt 1 and the operation gestalt 2, although it 
was the configuration of inputting several pixels which are the units which divide the image data 
inputted from the digital camera from a user or a printer, the default beforehand determined in this 
may be used. The digital camera and printer by which several pixels which are the units to divide 
are hereafter determined by the default are connected, and the image processing system which 
records the image corresponding to the image data inputted with the digital camera by the printer 
is explained as an operation gestalt 3. 

[0098] In addition, since it is the same as that of the operation gestalt 2 about the functional 
configuration and actuation of the digital camera of the operation gestalt 3, and a printer, the detail 
is omitted here. Moreover, generally the number of nozzles of the recording head of a printer turns 
into a multiple of eight on the problem of data control, namely, . Several pixels which become 
recordable by one scan of a recording head serve as a multiple of 8. Therefore, several pixels 
which are the units which divide the image data beforehand determined within the digital camera 
are set as the multiple of 8. Moreover, it is desirable to set several pixels as the multiple of 8 also 
from the compression unit of the JPEG compression to image data being 8 pixel x8 pixel. 
[0099] Here, within a digital camera, several pixels which are the units which divide the image data 
determined beforehand are 32, and the case where one image data A of the operation gestalt 1 
mentioned above is recorded on the record medium of A4 size is mentioned as an example, and is 
explained, first — since the size of image data A currently recorded on the data-logging section 
26 is 832 pixel x640 pixel in a digital camera — image data A — 832pixelx — the image data A1 
and A2 in every 32 pixels, and — it is divided into 20 of A20, JPEG compression is carried out, and 
it is recorded on the data-logging section 26. And if the request signal for obtaining image data 
from the interface section 31 of a printer is transmitted to a digital camera, a digital camera will 
transmit several pixels (here 32) which are the division units of image data to a printer. A printer 
measures the several pixels and several pixels recordable by one scan of a recording head, and 
determines the number of the image data which can receive from a digital camera at a time and by 
which JPEG compression was divided and carried out based on the comparison result. (With the 
operation gestalt 3, since several pixels recordable by one scan of a recording head are 64, the 
image data whose number is two and which was divided and compressed is needed.) 
Then, a printer receives the image data A1 by which JPEG compression was carried out from a 
digital camera, and the image data A1 which received and by which JPEG compression was carried 
out is transmitted to the JPEG thawing processing section 82. And JPEG thawing of the image 
data A1 by which JPEG compression was carried out in the JPEG thawing processing section 32 
is carried out. The image data A1 by which JPEG thawing was carried out is stored in buffer 
memory 1 (83). Then, the image data A2 by which JPEG compression was carried out is received 
from a digital camera, and it stores in buffer memory 1 (83) in the same procedure. Color 
transform processing and binary-ized processing are made to the image data stored in the buffer 
memory 1 (83). The image data made binary is transmitted to the record position control 
processing section 85, and the location which should record on a record medium is managed. 
[0100] Next, it is transmitted to the head actuation signal transformation section 86, and the 
image data by which position control was carried out and which was made binary is changed into 
the record signal for operating a recording head. Next, a record signal is once stored in buffer 
memory 2 (87). And based on the position control by the record position control processing 
section 85, a record signal is transmitted to printer engine 88 one by one, and the image based on 
the record signal is recorded on a record medium. 

[0101] It is a record procedure by one scan of a recording head in case several pixels whose 
above is the units which divide the image data in a digital camera are determined beforehand. After 
record by one scan of a recording head is completed, in order to obtain image data required for 



record of 1 scan of the following recording head from a digital camera by the interface section 81 
of a printer again, a request signal is transmitted to a digital camera. In a digital camera, if a 
request signal is received from a printer, the image data (here image data A3, A4) required for the 
scan of the next recording head of a printer by which JPEG compression was carried out will be 
transmitted to a printer. And the image corresponding to image data A3 and A4 which received 
from the digital camera and by which JPEG compression was carried out is recorded on the 
location which should record on a record medium by the same record procedure mentioned above. 
[0102] If the above record procedures are performed one by one to the divided image data which 
was compressed and the image corresponding to image data A20 is recorded on a record medium, 
record of the image corresponding to image data A will be completed. In addition, several pixels 
which are the units which divide the image data in a digital camera with the operation gestalt 3 are 
although it was determined beforehand 32. If it is the multiple of 8, it will not be restricted to this. 
[0103] As explained above, even when several pixels which are the units which divide the image 
data in a digital camera are determined beforehand according to the operation gestalt 3, image 
data required for one scan of a recording head can be received by measuring the several pixels 
and several pixels recordable by one scan of the recording head of a printer. Therefore, also in 
such a case, the same effectiveness as the operation gestalt 1 can be acquired. 
[0104] In addition, the decision approach of several pixels which are the division units which divide 
image data within the digital camera of the image processing system of this invention is divided 
roughly into two, the approach of acquiring from several pixels recordable by the input from a user, 
or one scan of the recording head of a printer, and the approach of determining beforehand within 
the digital camera. If its attention is paid to this viewpoint, the operation gestalten 1 and 2 
correspond to the approach of gaining several pixels which are division units from the input or 
printer from a user, and the approach the operation gestalt 3 determines several pixels beforehand 
within the digital camera. 

[0105] Then, the processing performed with the image processing system in the operation 
gestalten 1 and 2 as an outline of the processing performed with the image processing system of 
this invention and the processing performed with the image processing system in the operation 
gestalt 3 are explained using the flow chart of drawin g 9 and drawing 101 0 . First, the outline of the 
processing performed with the image processing system in the operation gestalten 1 and 2 is 
explained using dr awin g 9 . 

[0106] Drawin g 9 is a flow chart which shows the outline of processing of the image processing 
system of the operation gestalten 1 and 2 of this invention. First, the number of pixels recordable 
by one scan of a recording head is gained from the input or printer from a user at step S101 to a 
digital camera side. Next, according to the gained number of pixels, image data is divided at step 
S202. Next, JPEG compression of the divided image data is carried out, and it records on the 
data-logging section 26. 

[0107] boil selection of the image data made to output to a printer side at step S104, and setting 
out of image size interface section 31 (or interface section 81) — it ******. The image data by 
which JPEG compression was carried out from the digital camera at step S105 according to the 
input from the interface section 31 (or interface section 81) is inputted. At step S106, JPEG 
thawing of the inputted image data by which JPEG compression was carried out is carried out. 
After performing a required image processing at step S107 to the image data by which JPEG 
thawing was carried out, it records with printer engine 37 (or printer engine 88). 
[0108] Next, the outline of the processing performed with the image processing system in the 
operation gestalt 3 is explained using drawin g 10 . Drawin g 10 is a flow chart which shows the 
outline of processing of the image processing system of the operation gestalt 3 of this invention. 
First, image data is divided according to the predetermined number of pixels which is the division 
unit of the image data beforehand determined as the digital camera side at step S201. Next, at 
step S202, JPEG compression of the divided image data is carried out, and it records on the data- 
logging section 26. 

[0109] The information which shows from a printer the predetermined number of pixels which is 
the division unit of image data at step S203 is inputted into a printer side. Step S204 compares 
the inputted predetermined number of pixels, and the number of pixels recordable by one scan of 



the recording head of a printer. The image data by which JPEG compression was carried out from 
the digital camera at step S205 based on the comparison result is inputted. At step S206, JPEG 
thawing of the inputted image data by which JPEG compression was carried out is carried out. 
After performing a required image processing at step S207 to the image data by which JPEG 
thawing was carried out, it records with printer engine 88. 

[0110] Since the image data by which JPEG compression of the image by which partial division 
was carried out within the digital camera was carried out is transmitted to a printer by needed 
image data according to the operation gestalt 1 - the operation gestalt 3 as explained above, the 
time amount of a transfer can be shortened. Moreover, since image data is received and recorded 
for every number of pixels recordable by one scan of the recording head of a printer, it becomes 
possible to reduce the storage capacity of buffer memory greatly compared with the former. What 
is necessary is to face acquiring the output unit information which shows the output unit of the 
image data of an output unit, and just to obtain in the operation gestalt of this invention, by 
communicating the asynchronous packet shown in drawing 22 . Moreover, it may face compressing 
the inputted image data based on this output unit information, and you may receive by the 
isochronous packet which shows this image data to drawing 22 , and may receive by the 
asynchronous packet. Receiving by the isochronous packet is desirable in respect of a receiving 
rate. Moreover, receiving by the asynchronous packet is desirable in respect of the soundness of 
received data. Moreover, although the IEEE1394 serial bus was mentioned as the example and this 
operation gestalt explained it, this invention may not be limited to this, other interfaces, for 
example, the interface called USB, are sufficient as it, and the interface of the other method is 
sufficient as it. 

[0111] In addition, even if it applies this invention to the system which consists of two or more 
devices (for example, a host computer, an interface device, a reader, a printer, etc.), it may be 
applied to the equipments (for example, a copying machine, facsimile apparatus, etc.) which consist 
of one device. Moreover, it cannot be overemphasized by the object of this invention supplying the 
storage which recorded the program code of the software which realizes the function of the 
operation gestalt mentioned above to a system or equipment, and carrying out read-out activation 
of the program code with which the computer (or CPU and MPU) of the system or equipment was 
stored in the storage that it is attained. 

[01 12] In this case, the function of the gestalt of operation which the program code itself read 
from the storage mentioned above will be realized, and the storage which memorized that program 
code will constitute this invention. As a storage for supplying a program code, a floppy disk, a hard 
disk, an optical disk, a magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of 
a non-volatile, ROM, etc. can be used, for example. 

[0113] Moreover, it cannot be overemphasized that it is contained also when the function of the 
gestalt of operation which performed a part or all of processing that OS (operating system) which 
is working on a computer is actual, based on directions of the program code, and the function of 
the operation gestalt mentioned above by performing the program code which the computer read 
is not only realized, but was mentioned above by the processing is realized. Furthermore, after the 
program code read from a storage is written in the memory with which the functional expansion 
unit connected to the functional add-in board inserted in the computer or a computer is equipped, 
it cannot be overemphasized that it is contained also when the function of the operation gestalt 
which performed a part or all of processing that CPU with which the functional add-in board and 
functional expansion unit are equipped based on directions of the program code is actual, and 
mentioned above by the processing is realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing for explaining record actuation of the printer of this invention. 

[ Drawin g 2] It is the block diagram showing the functional configuration of the digital camera of the 

operation gestalt 1 of this invention. 

[ Drawin g 3] It is the block diagram showing the functional configuration of the printer of the 
operation gestalt 1 of this invention. 

[Drawi ng 4] It is drawing showing the configuration of the image processing system which consists 
of the digital cameras and printers of the operation gestalt 1 of this invention. 
[ Dr awing 5] It is drawing showing the configuration of the image processing system which consists 
of the digital cameras and personal computers of the operation gestalt 1 of this invention. 
[Drawing 6] It is drawing for explaining the example of record of the printer of the operation gestalt 
1 of this invention. 

[Drawin g 7] It is drawing for explaining record actuation of the printer of the operation gestalt 1 of 
this invention. 

[ Drawin g 8] It is the block diagram showing the functional configuration of the printer of the 
operation gestalt 2 of this invention. 

[ Drawin g 9] It is the flow chart which shows the outline of processing of the image processing 
system of the operation gestalten 1 and 2 of this invention. 

[ Drawin g 10] It is the flow chart which shows the outline of processing of the image processing 
system of the operation gestalt 3 of this invention. 

[ D rawing 11] It is drawing showing 1 operation gestalt of the communication system using an 
IEEE1394 serial bus. 

[Dr awi ng 12] It is drawing showing the layered structure of an IEEE1394 serial bus. 

[ Drawin g 13 ] It is drawing showing the address of an IEEE1394 serial bus. 

[ Draw ing 14] It is the sectional view of an IEEE1394 serial bus. 

[ Drawin g 15] It is drawing for explaining a DS-Link coding method. 

[ Drawin g 16] It is drawing showing the parentage between nodes. 

[ Drawin g 17] It is drawing showing the process of an Arbitration. 

[D raw ing 18 ] It is drawing showing subaction in an Asynchronous transfer. 

[ Drawin g 19 ] It is drawing showing the packet structure in an Asynchronous transfer. 

[Dr aw ing 20 ] It is drawing showing subaction in an Isochronous transfer. 

[ Drawin g 21] It is drawing showing the packet structure in an Isochronous transfer. 

[D r a win g 22] It is drawing showing an example of the communication link cycle of an IEEE1394 

serial bus. 

[Dra win g 23] It is a flow chart for explaining from bus reset to setting out of ID. 
[ Drawin g 24 ] It is a flow chart explaining the decision approach of the root. 

[Drav^gJ|5] It is a flow chart explaining the procedure from parentage decision to setting out of 
all the nodes ID. 

[D raw ing 26] It is the flow chart which shows the process of an Arbitration. 
[Description of Notations] 

21 Lens 

22 CCD Component 



23 A/D-Conversion Section 

24 Image-Processing Section 

25 Image Transformation Section 

26 Data-Logging Section 
27, 31, 81 Interface section 

32 82 JPEG thawing section 

33 84 Print image-processing section 

34 85 Record position control processing section 

35 86 Head actuation signal transformation section 

36 Buffer Memory 

37 88 Printer engine 
83 Buffer Memory 1 
87 Buffer Memory 2 
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CORRECTION OR AMENDMENT 

"Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent Law! 
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■Category partition] The 3rd partition of the 7th category [ 
[Publication date] January 6, Heisei 1 7 (2005. 1 .6) j 

[Publication No.] JP, 1 0-229544, A 
[Date of Publication] August 25, Heisei 10 (1998. 8.25) 
[Application number] Japanese Patent Application No. 9-30885 
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K04N 5/92 
S06F 3/12 
606T 1/60 

[FI] 

H04N 5/92 H 
jG06F 3/12 A 

G06F 15/64 450 A j 
[Procedure amendment] 

[Filing Date] February 16, Heisei 16 (2004. 2.16) 

[Procedure amendment 1] 

[Document to be Amended] Description 

ptem(s) to be Amended] Claim j 
[Method of Amendment] Modification 

[The content of amendment] j 
[Claim(s)] I 
[Claim 1] 

It is the image processing system which processes to the inputted image data and is outputted to 

an output unit, ! 

Means of communications which communicates to mutual [ said / output unit and mutual ] f 

|A receiving means to receive the output unit information which shows the output unit of the image! 

data of said output unit from this output unit through said means of communications, 

A compression means to divide and compress said inputted image data based on the output unit 

information received with said receiving means ! 

(The image processing system characterized by preparation ******. I 

[Claim 2] 

It is the control approach of the image processing system which processes to the inputted image 
data and is outputted to an output unit, 

[The receiving process which receives the output unit information which shows the output unit of j 
the image data of said output unit from this output unit, j 
The pressing operation which divides and compresses said inputted image data based on the j 



joutput unit information received at said receiving process 

|The control approach of the image processing system characterized by preparation ******. 
[Claim 3] 

} Said pressing operation is equipped with the storage process which memorizes the compressed j 
image data to a storage. 

[The control approach of the image processing system according to claim 2 characterized by 

jthings. 

[Claim 4] 

The image data memorized by said storage according to output setting out of said output unit and 
said output unit is transmitted to this output unit. 

[The control approach of the image processing system according to claim 2 characterized by ' 

jthings. 

[Claim 5] 

Said output setting out includes setting out about amplification/reduction percentage of the image j 
outputted at least, and image size. ! 
[The control approach of the image processing system according to claim 4 characterized by 
£hings. | 
[Claim 6] j 
Said inputted image data is divided per predetermined, and said pressing operation compresses it. | 
The control approach of the image processing system according to claim 2 characterized by 
jthings. ; 
[Claim 7] j 
jSaid predetermined unit is the number of pixels of the multiple of 8. | 
[The control approach of the image processing system according to claim 6 characterized by j 
;things. 
[Claim 8] 

paid pressing operation divides and compresses the this inputted image data for every number of 
pixels of said multiple of 8 to either [ at least ] the pixel direction of said inputted image data, or 
the direction of a line. 

[The control approach of the image processing system according to claim 7 characterized by j 
jthings. 

[Claim 9] j 
It is the image processing system which has the image processing system which processes to the i 
inputted image data, and the output unit which outputs the image based on the image data 
processed with this image processing system, 

Means of communications which communicates mutually with said image processing system and j 
said output unit, 1 
A 1st transfer means to transmit the output unit information which shows the output unit of the ! 
image data of said output unit to said image processing system through said means of 
communications, 

A compression means to divide and compress said inputted image data based on the output unit 
information notified with said advice means, 

|A 2nd transfer means to transmit the image data compressed with said compression means 
jaccording to output setting out of said output unit and said output unit to this output unit through 
said means of communications 

jThe image processing system by which it is preparation ****** characterized. I 
[Claim 10] 

paid output setting out is ** about setting out about amplification/reduction percentage of the j 
image outputted at least, and image size. Image processing system according to claim 9 
characterized by ******. I 
[Claim 11] 

Said compression means is equipped with a storage means to memorize the compressed image 
data. 

[The image processing system according to claim 9 characterized by things. j 
[Claim 12] j 



Said inputted image data is divided per predetermined, and said compression means compresses it. 

The image processing system according to claim 9 characterized by things. 
[Claim 13] 

s Said means of communications is an IEEE 1394 serial bus. 

[The image processing system according to claim 9 characterized by things. 

[Claim 14] 

It is the output unit which outputs the image based on the image data inputted from the image 
processing system, 

Means of communications which communicates to mutual [ said / image processing system and 
mutual ], 

A transmitting means to transmit the output unit information which shows the output unit of the 
image data of the output unit concerned to said image processing system through said means of 
communications, 

A receiving means to receive said output unit and the image data according to output setting out 
of the output unit concerned from said image processing system through said means of 
pommunications 

(The output unit characterized by preparation 
[Claim 15] 

Said output setting out includes setting out about amplification/reduction percentage of the image 
joutputted at least, and image size. 

[The output unit according to claim 14 characterized by things. 
[Claim 16] 

The image data inputted from said image processing system is further equipped with a thawing 
means to be the compressed image data and to thaw said compressed image data. 
The output unit according to claim 14 characterized by things. 
[Claim 17] 

The image data inputted from said image processing system is image data compressed per 
predetermined, 

( Said receiving means receives the information which shows said predetermined unit from said 
image processing system, and is equipped with a comparison means to compare with said output 
unit information the information which shows this predetermined unit, 

Based on the comparison result of said comparison means, the number of image data compressed 
in said predetermined unit corresponding to said output unit is determined. 
[The output unit according to claim 14 characterized by things. 
[Claim 18] 

Said means of communications is an IEEE1394 serial bus. 
[The output unit according to claim 14 characterized by things. 
[Claim 19] 

[The program code of control of the image processing system which processes to the inputted 
image data and is outputted to an output unit is stored, and an approach is the storage 
[ computer ] which can be read, 

|The program code of the receiving process which receives the output unit information which 

shows the output unit of the image data of said output unit from this output unit, 

jThe program code of the pressing operation which divides and compresses said inputted image 

data based on the output unit information received at said receiving process 

The storage characterized by preparation 
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Jtfc-f 7x- Xtf*. IEEE1394-1995 
(HighPerformance Serial Bus. J^Tl 3 9 4^!) TA- 

[0014] Hjl 1 (3. 1 3 9 4Vy7/W^«:fflPt 

wriest*** M7-^ • i/*^ j±<Dm$Lm&^~tmx 

&>Z> 0 :Wi/^fAfi»»A, B, C, D, E, F, 
G, H&mz-Xte*) . A-BH, A-Cffi, B-DB, 
D-EB, C-FW, ^t^C-HMtt-tiX-^ 

ni 39 4 ->y tvi^^co^^ b • • tr—y^x 

Ti/^^VTR, DVD. s f*J9fl'1} ^ K 

[0 0 15] #«BSIBw«g8**«:, *r 4 — * 

jj^k J - K»«t**t ^^ffiWIgt Lfc h<DX3b <9 . 

3 9 4 v'y r;l//<^t*Slft$ Jxfcftll:*3V^, 10(7^ 

h r7— ^ *«Prf£u-rv^s„ ^^^^vmm^tti 

-^frl&CDl 3 9 4v'y7^^^-^T*iWt 
1 3 9 4->yr^<^fiPlug&Play«fiBS:*rU. ^r— ^ 
[0016] Hill tC^Lfc J; ? T^^^v" AiC^B 

ttSffe^ii^p^tLfctfr^if^tt. y -fey 
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[0 0 1 7] Sfc-r— *IEa!i£j£ra\ 10 0X2 0 0/ 

4ooMbps»ir^^ ±&<nfcmm&%:ift^m 

^ (Asynchronous^"^ : J£*TAsyn 
cir — & t V N 9 ) ^Sci^^^AsynchronousSn^^ — K£ 
!i 7j\s& 4 J*t£ tfT 5 tf-r — 9 ^>yf—"r-( ^-=f— $ m<T>^[ 
Wi'T^Z (Isochronous^— $ : J^TIsot*— ^ <t 1^5) 10 
Sr^i^^^Isochronoustei^^ — K# 5 fc<5 0 CLCOAsyncT^ 

-^^iso^-^(i. #-y-^^ (ismi-y--r^^i 2 

5 ms) (D^ic^^T. -^>f ^^H*6«r^i"-^^ ^ ■ 
h . h (CSP) <M£i£Uh«* Iso^— 

[0018] Hl2fil 3 9 4v/y 7VU^XC£>Jff/£^fff 
Sr^-f-H-e*>S 0 1 3 9 4 ^y//^li^tLTI/ 
-fir (Rf«) «j&-e«fiE**fC^5o Ell 2(c^Ufci: 
3 1 3 9 r^/^w^-^t =**^ ^j&SJg 20 

i: 1X7^^^ • u>r^r£ y >^ • u-Y -^{M^tt 

[0019] K^^rfflJttUKW^-f v^-^-f 

ad. Write, Lock<£>#^£:tfJ-r o i/Jir^^-i; 30 

^yh (^*— v?* > h • u-f ir) SMK£;ft/o*5 

77 — A^^T^T^^^JiCO 1 3 9 4 i/y 7vU/U(D 
[0 0 2 0] ^fzVy b &*7&<D7^f l J 4r— is b is - 

S££jh/O*3o JK_b3fl* 1 3 9 4 >y T/U^^oSIjSK-C 40 

H 1 3*i, 1 3 9 4C/yr;w^HfcttS7KU' 
*^lH«r^rE-CS>£ 0 1 3 9 4 ^yr;U/U|:M^ 

;t3o 1 3 9 4 is]) Tsl"<*C07 Ku^7y^ll IE 
EE1212jB»Wi:fc*iC"C*)»), TKU^ 
ft. «*J0>1 0 b i ttf'<*<Dm*lr(DfBMm\^ #W6 
b i td«y— KI D#-?-C0«^ffl^ffi^tbSo -fcb-c. so 
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»Dro48b i t ^^tc^x.^^r Ku^Stc/i 
4 8 b i t rp(Dm¥<D 2 8 b i t teH^T^— # <?>m 

[0 0 2 1] 4U_L^ 1 3 9 4i/y T/^*(Dfltfffa>8SI 

r-fo^o 1394 i/y 7;w<x©ttat v^sa 
« i 3 9 4 y r^<^a)«stwttai» m i 4 i 3 9 

4->y T/I^X - -jr — ^K7?»fBp|g|"e*)So l 3 9 4-> 
y7^xtl^^-y;H^l:6 f>\ H3-b2»coy 

S^ttDCl. 5 Airffi^Six-CV^o **3, DV>r 

[0022] «DS-Link B15(1, 13 

9 4 i/y T/^^^T*^^tLTV^. ^feiS:?*— 
■^3/ h^DS-L i n k«F#ft**S:KWi-5fc«>W|g| 
"C&So 1 3 94^y7/M^m DS-Link 

(Data/Strobe Link) ^^fL^it^SJB $ *L"C v ^„ 
rC0DS-L i n k f^Yt^SU 3, iSiS>5C^ y T/U^— 

?) milieux hD-^{t^-^i^5*^;{-^oT 

V^o rtDilft^tb^^— ^ 7Fo- 

^t«5#ffi«J»afti€:t ^^i:tc:J:^r^ n ^ ^ 
t5 0 CWDS-L i n kflFtft*^ffl^5^ y y h 
£LT, 8/1 OB*lj|fCJt;^Tte26a^*sSv^i:. 
PLL|ElK^St'!£5^3yhP-7LS I com^ 

[0 0 2 3] «^^y-fe^ 1 3 9 4^ 

y — K I Dffi-S-TLbti. ^s by — ?mi&k ITB«S 
«;tfcf y — Kofft^tSoo N/O F F ^ ^ir J; £ y 

#y- K^^jntcy^y -fey hff-^^muT. tffe 

(D&it<DWitojjm&. 1 3 9 4^- bm«L±'?<D'<'(7 

[0 0 2 4] fcs / - K^p)/^ y t y hfiW6i$ 
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bm^&gitt & tm^v u-<^^<^y -fey hco 
■fey h^eft-rst^-^cstt— wp't'Wr^tL. -^-^ 

ttt, ^^y-fes/ KZ>»T«, *fb^^y h!7 — 

[0 0 2 5] «y — K I D&^CDv— ^>^» y ir 

5fc«>K. #y — KM I DSr-5-;i3«f£fcA£o 
!/ 1 y h / - K I Dft£* 
5r^-XSrH2 3, 2 4, 2 5<oya—^^— h&m 

[0 0 2 6] B2 3 fit, /<>^yiry h<753B£j&»k y — K 20 

ON/OFF/i^iot/^y-fey hiS^tSt^ 
f^SlO 2l^8So ^xy^S 1 0 2"C«\ h 

^ta^tli, x^y^S 1 0 2 0)«^BI«a>mS£r*3 

[0 0 2 7] ^fy^S 1 0 4t?/u- h^8t£Sii5 
^fyT'SlOSCJav^ #y— Ktc I D£r -5- x. 

T\ y — ki DoRjeasfTfrix, -r-<TGoy— Kfc i d 

^S106) 0 flkJU-Wtc-r^T^y — Klc: I D&KSL 40 
»t5t, «f LV^y h!7 — ^Writ^i-^r^y — KfC 

sioe^b^f^^sio?^!^ y— KB^r^ 

[0 0 2 8] LT, :</)Xr^S 10 7 c£> ft 
St, SV^^ y "fe y h^^tS^SrEati^- K 
^A*9, ^^yirs/ M^£Ufc£>^^;y:/S 10 1^ 
b^^S 10 6 *"CWR^3SdS«|f9 jgbfTt>ix 

iU 2 3 <D:7 a— h<Ds<* ]) -fe 5/ h^^A"— 50 
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H2 4(1. #y— K(£*3#3'**y-trs/ Vfrbfr— hm 

[0 0 2 9] £i\ EI2 4£#!BLTRlJl£rfi : 5o ^ 
y^S 2 0 1 (c^oV^T/^^ y-fey ^5/ 

02— iitp„ /<e*3, 7f77 p s2oim ^^y-fey 

2 0 2lC*S^T, yirs/ h^tbfc^y h!7 — ^WS^ft#t 

(y— K) rfc5ri^t77mTt*J<„ 

[0 0 3 0] ^7^/3 2 0 3^^, &ttt3£ 

^^SrlH^So ^fs/^S 2 0 4m hlCSo 
* Kz>fi:««:#- hft=*J£«3K- hft-C-feS^, M^- 

[0031] s-r\ ^<^y fes/ (iisfetca^ 

T^^iV^Wli^T^yS 2 0 3 C7)7K— hWL(DWMX~ 

toz^ttf-egZo sp^, y— a^M«* s *3ea 

KK*tUT, rg^f*^ t0#ii^J iff IM^H 
[0 0 3 2] ^7^7 P S 2 0 3-C'^hWIf$)^ 
y^S 2 0 4t'^i^ bWc> 1 iv^w<!:l:/i6w 

T% ^T5/^S 20 6^^ ^7Vft^5 77^ 
ALT btl^o ^7^7 P S 2 0 7t'y-7ii^O 

i^Iitft r^j ^M^f6/:^(:^o 0 y-^ 

2 0 IX^^^t^^^^S^, It^r^S2 0 

v^sy — KJcMur, y-ys 2 0 5co rch i 1 d 

J Wlf^t^:i:^«{^^o 2g| 
WR^^^s/^s 2 0 4WftiI^*SS^ h^^r^B 
LTt)2a±fc6^7yfl^LTfl SS^ry^S 
2 0 7t*y-7XI4ffi^7Vf)i^ro H&J ^^M^: 

[0 0 3 3] S^^JtC, l^-f;M^l o(7)^7>-^. Xtt 
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-w;- Vn^^r yzfS 2 0 8t£*5^TA— Y<n~77>f 
fttLXhfo, ^"ryr/S 2 0 9 tcidV^T^— V t LTco 

[0 0 3 4] 0#lC H2 507D-ft-MCoV^T 

ix^ix5HI"f-3o K(c I D^^^SfPISt IT, 

AMOK I DcoR^&fi 1 ? r k&X*% &(DteV " 735»t)T' 

fo6o y-7^7yf^- FwiT^^tt (y — 

K#-^-=0— ) ^^ID^^^ntlKo 

[0 0 3 5] ^"ry -7S 3 0 2M*5V^C\ *y h !7 — ^ 

r<£>^ JX^s^S 3 0 3 l£*5^T#y — 7 2* A— He 

Hi-X-rs'^S 3 0 4M*3V^-CT — tr 

y-KioiciD#^x, ftttfcy — Ktci**»w 

[0 0 3 6] I D£rSl#-C#;fc:y — ^ttJX^s^S 3 0 
7 ^ioV^T^^y- I Dlf^&Sr^n — K^r-YX ht* 

^y- K^esi-rso i y- k i Dfta^^n- k*^ 

^M^fc>££. ^r^-/S 3 0 8 tC}o^-t^ *9 <£> y — 30 
:7<7^N2U o^£>£;ft,5 0 r^"C\ ^77^3 3 0 9 

^y^S 3 0 3^^1 DS*<&f£f8£r*ft!>igLfT 
^7>^C0 I D^^tfeC^ry^S 3 1 0 

[0037] >^-<d i di^^^ y —~7(Dmtmm^ 

T^u— h(i. y^S 3 1 2l:*3V^7-^ h 

13fcjo^T. A— MiS#&WL;fc:^>'^c I Dfif 
«X(4**ilS»«rii*P"rSo 3 1 4fC*3V^ 

T, I DM^^ofcy^yf li, M I DI 

[0 0 3 8] I D^^^T'tfc^^^^^^^T 1 y^S so 
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3 15^if^ ^COy — V<D I Dif#^r^D— K^r-r^ 

S 3 1 7 fC;fe^T, ^^^(9<0>^7^^0S6CM^ 1 J^tJr 
fc6f^l±xr-7/S 3 1 ia»fo<Z) I D«#0>f£*3:« 

K I D^r^^-T^ ^^y^S 3 1 7 i,c^si^XM=6 
[0 0 3 9] Zw*T?*T-rSi:, ft»«Jt£ I Diff«£ 

3 1 8{C^oV^r-^^TV^/ e CV^#^-T*S>b^ : V^#-^-^g^ 

[0040] — m t lt, ii6 tc^ i^t-mmo) 
*v hv— ?\^%>rtz>s<* y -fey M^ro^y hi7-^i 

V^T. y— KB (A— h) c7)T{5(-^y — KA t y — K 

— k e <t / — kf ^a:ss«$jxfc»iifliiejc3teorv^ 
6o ^j:5 4, mmmm^-h y-h\ y — kid 

[oo4i] y^y-ty *-f*y — KCO 

-k frbm^-mm<DMn&ftte? 

< 0 ^ 3 LT^^^^^W^tT^o/c{RlJ (A-B^T* 
tiy-KA) (DtK- MS^tK^ax. tB#«J (y-K 
B) cosif- h^t^^tt^o :3U, y-KA- 

BM-ett^-a. y- ke-dh-o^- y-KF- 

[0 0 4 2] ^^tCipggfo^oT, ^ffitt«»fi»a 
ill m& ^ tT ^ o T ^ < 0 |Eil6T*li^iV 
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[0 0 4 3] y — KD^^^i^i^^lf 

— KCJi. t> 9 — 0(7)3^— h (cSi^c^HTV^^ 7 — KB 

y — Kc-BW"C^-«t*^U"Cv^o iwi^ta 
Hi 6(Z>J;5*Klifltifi3fl 5 ««:$ix, » 

£>£ e 10 

[0 0 4 4] r (7)0 1 6 iCfcV^t y - KB^I^- 

tS&Sttfcy- KB a*. K^»bTa^ii« 
SW ^ ^^T'tT^oT^tL^, /u— hy— K 

[0 04 5] ft,— V y - KjfiS«toei--5 £ , #ctt#y - K 
I D$r^-T5^— KtcA5 e rcffit^t^y- K 20 
7^ ^Lfcg^coy- K I D^rf&co-r^Tcoy- K(c 
i§*q-T6 o g B I Dft? $g(i, 

[0 0 4 6] 7— K I D§-^-(DfiJt9^ ^CO^Wl £ IT 
(2, *f 1 ow#- h lcO^S«*sfe5 y - K (y — 

ht-#y- K(cig«-f-5 0 rtiiaor, ^coiDf^- 

[0 04 7] -r-<T^y — ^^iE.y— K I D^rStWL 

fc, y— Ki DS^sWOS-C^tLfc^T^d^lH* 
y-KiD||f«^p-K*^^hU hy 

— K^a a I d««St>^p— K^r-sr^ h-*-6o 

MiSAcoy — K I D#^£gr*rt-£t>a>-Cfc 

5 0 40 

[004 8] &L±<D J; 3 IT, PS Sflti&^ftco y — K 

«T~-tf h >3 >-» 1 3 94i/!l7^m 7 s 
> (WW SrS^^o 1 3 9 4^yr;u/Ufj:fi^i 
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[0049] il7lil 3 9 4SRJJ 7/lss*Xl£*5l?%>T 
— if hu—>3 ^SrlRW-rSBI-C&So H l 7 <£> 

(a) J2^;*{£ffl^^^;ft,£:^U HIl 769 (b) fi 

<5£, 10^ u< fifift^y— Kas«y— Kf^fa^o 

y— K-cfcSo m^Sitfc^y-K (Hi7-c*iy — 
ka) tesei-«y— Kici*na*oT, 

[0050] ^^ffifflS*SrS(tfc^— hy— K (y — 

KB) fi. H<DS— K(£>'<*£ttffl£l*£a>&*fc£o 

x.f)W 0 gii7w (b) r-f^y- KcicteJflfpBTi&s^ 
1^60 r— tf h wciutfcy — Kfc^-urdD 

P (data prefix) ^ 3/ h SriS 0 * 

[0 0 5 1] £Lh<7)J; 9 MUX. T— tf hU—>3 V(c 
Bo-C^(Z5«fflffFFrSr»fcy-Kii. J^R^-^wfe 

6 fiT— tf h U— ->3 >-^^QfS^wi^^-r^n— ^-r — 
h-e*>So y- KdS7 J -^tea6S:M*&"C#SAJc(i, ^< 

[0 0 5 2] **Ty-f& 4 0 1 iCjoV^T, AsyncT 5 — 
fe*L/t?>, ^fy^S4 0 2tC;^T3fci£-T-<#-r f — ^ 

[0053] ^fj/^s4 0 3m ^—^ea&^r-rs 

fS-?-we*(i. Ml 7 cd (a) 

itb^-So — ^7-^5 4 0 2X^1^7-^^ 
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4M3o^T, ;u- h y - Kli^r 7 4 0 3 T'M^ 

^5. ^fy^S 4 0 5tttfflS#«rttiLfcy- K^S 

© y - KKH«0V<;*ffiJiltFT* jfi^*. b*L* r £ £ ft 
£ 0 — X^^^S 4 0 5 (CioV^T, y— K»>1 

(ttfflfi**WUfcy- Ktt«») tdotzb, yu-Hi 
^s/^S 4 0 6tC;fc^T^fflf^£^6y— K&:1 

6 (7x7 •r-tfhi/-v'3y) 0 
[0 0 54] #ClC, ^T77 P S4 0 7(C*3^t, 

^S40 6T*ffifflS#£rmLfc«»y — K^tf^b^- 
h36««fltLrffifflffpnr^»fcioa>y-Kt, »tLfc* 

ttJBIf«r£»fc lo^y— h\ ^f;f^77/S405 
{c*3V^TffifflS*y — K»= 1 -CWff^UtcffifflWBTSr 
#fcy— Klvid, ^f5'7 p S4 0 8<l:lT, yu— >(«: 20 

(D y - kk*t brffpiiHf-f§-«rjS3. if «r«-^Sr»fc y - 

SrRiSH*&-rSo ^/c. ^Ty^S4 0 6<D«#t?«(n 
^^ffiffl3&sfFBT**L3ted»ofcy— Kt^fi, ^y^f 
S4 0 9IC^V^, A— 7-t"hU—v'3y^ 
ifc£^i"DP (data prefix) y b £ri£ ^tt, r.*L 

[0 0 5 5] J£JL_b3fts 1 3 9 4isVT/i"<xt£j:Z>T—\f 30 
(Asynchronous. WW\M) 

5 0 El 1 8 c^SlO^i^^r ^ 3 y • 3r y 

(Dtztb<nT—¥ b Is— is* >^HtT^tt5 0 
[0 0 5 6] 7— tf hu- v-a >--tv<*Of£fflfr"SJ£r|# 40 

Tt5 D ack*i4tTy b<Dtftmt4*ry b(D?-^y WA, 
[0 0 5 7] T^l/? n^-^^Eaiw^-Jry h7t so 
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yasj&5&s 0 — ^^t^^m 1 9i^Lfcj; 5 ft* i» 

y — Kid, y-^y-KiD, fiSf-^fi^S 
=1— Kft^j&s«#i&f=ax. tejSriSfTfcjMxSo T 
v'v^ u-^-^KiStiiey — K^fB^y — k> i# 

(DT b*is*&9b<?>h(nnMU&ti&(DX\ ^%<D\^>(D 
[0 0 5 8] «T^y^D-^^ (Isochronous. fflW 

mm t-< y?*^xmmtemmmmx$bz> 0 1394 

is!) 7;^xoft*o1titfcSi: fcv^x. 6^(7)7^ y 
^7 u^^fi. Wl-^tt^— ^ifj^— 
■7;^7>f77 f -^/j:^ y7/^^ix^MM 

y- — a^T 5 — ^3as(EjS$tbSo 
[0059] H2 onr>r n-^-^teiSjc*3(i-5. b# 

y ^ n-^^-^-r ^/u^Bf^o r>f y ^ wr*y-4 inv 

«FWf*. 12 5^s t'fe^o r <75#1^>r ^/KOM*&^fW 
^^U. #y— K^^IHBHSSrff^^aWSrfioTV^ 
<ntfiV-<< fjir • b • '<tr y FT$>5 0 1^>r ^/u- * 

. h£i£ft-r5<7>iL i^-f • -^^^ 

y y) &miz&* ? /wmtez^ifz-v-'t ? sis • 

Y . s</r. y b&mm-t&o ^<D*ys( 2 ;^ - y\? — 

S 0 

[0 0 6 0] |2 0llft^A, ft^B, 

ms-b^mx-coyr/is?^ j*te&mfr^mx3bV) , *tz 

^^^fe^iZ-tfo :oft^n Dti^ff^^T 

[0061] r>r y ^o-^-^teisco^y bmm^9ctL 

t^i^So L^^U, Ti/>* *1'XlfcT£<DJ:?\£ittl<n 
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5£ISffli&ff^ — K) l«Fffibfcl\ ^> i20 (Ct^L- 

iso gap (r^y^pf^^y/) <tte, r^y? 
*~ H£ov*tr0H-s„ 12 2 i fctr>r y* o-*-* 10 

6o -=t(7>^!x^aJtCttBl2 l tc^u/hJ: 9 ft, <K£^— 

s„ a±dsr>r y^ n^-^teairottw-efeSo 

[0 0 6 3J • iJ->T H(K<E>1 3 9 T 

nt^^iilSt^So [112 2 (i. r^y^n-^^e 20 

50 t^^/u-^^-h'/^yhWR, 

^*^£je»-c-£sa»e>-efcSo ufc^o-c, ri/y 
^n^esu:!^ r-ry^D^^^ti^LT^tT 
£*LSr£<tftSo 30 

[0 0 6 4] M2 2(C^Ufc— &#jft^^1^ ?MCi3 

• y<^r y b^V^ ^/u • Zfrh&J — Kicfci££ *i 
S D rtuc^ot. #y— K-C«FSflHBESrtT*v\ BrJ£ 

£>r^ y^ v-r^msk&fttto^z s — k«:t— tr h u 

— fa v£rfTV\ h<te2SKAS„ HI2 2-C(i^^ 

[0 0 6 5] ;^r-e' F u-^a y^f)/^^ 40 

-<T*&TLfc£>. 7->y^ Pt^ei^tT^dr^t 

51 3 (-ft So TV K/^^7->y^ n^-^KiS3&S"sr 

tea63ft s fTx.S»lMH, r>fy^Dt^^ji^b, 

^ ^ • * ^ — h ■ y h ^^H"^ 
(cycle synch) £T-<Dr^t^ T >- ^ cz ^ i£ £ £S 50 



18 

pgoT^So 

[0 0 6 6] i2 2Wf^^;>#mT1i3o(7)ft^ 
fttDTJ y? wrxmmk. ^Tv'y^nt^i 
(ack£*tri ^2^-iry h ('^T v b 1, K 
2) ^^^tbTV^Sc :<07^ot^/^yh2W 
ffefcU "^>r ^/^m+ 1 Sr^^— hi"^#l*M (cycle sy 
nch) fci^cS£>T\ t^^;u#mW6Stt:rr*t 

[0 0 6 7] fcfcU ^SI^fcttlRlSHgaSi&f^t 1 ^* 

<oi^^ • b • '<trv b^mm-t^mm (c y 

cle synch) CIof'tL/:^ «SS{C<fi»H*:i\ Z<D 

■^>. Io0>i>->r ^utfsi 2 5 n s JgJLbRl 

S 0 -<£><t 0 (-TV y # wf-X • *y-< 2M± 1 2 5 n s 

[0 0 6 8] <^^li 1 >^§g^H^JF^ 1 "Ctt. 

So 

[0 0 6 9] £i\ ^^^/u^^^^WffifllfiR&T/-?:^ 

mmmm 1 <o^iy^j^ y ^^ffifltja^-r^n y ^ 

JS^SiBft^lEtti-S^STfiSI^J-rTR^i-So 
[0 0 7 0] u^X^2 1 J; !3»k;h,SiE«teC 

CjtLfcT't-n^W^i. A/D^»aS2 3 M<t 9^^^ 

«fttsa5 2 4— <hiifa^tu. fe^siftiiS, ^vismmtoi 

nso w«7 ? -^ttinr«x«i«2 
i^ft^tbSo iM»2 5m ^^oiafik^s/ 
Fro 1 m&izk^xfflttmtmm&mmzmmy*—? 

tl/T ^ — ^ IE^pB 2 6 fCfE^^ttSo 
[0 0 7 1] (SJ % M^^— ^60^— ^15^:^2 6 — C0|S 

^ A^3oCOili^L^— 1 . A 2. A 
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3\cftm$tiX J PEGffifi|£;h/tv*3»g\ MWf- 
HI, A2, A3*S|Bai£4iX"CV^5-7 f — ^IE^^5 2 6 

10 0 7 2] J£Ui<OJ; 5 ft&SSrlllfeT*— ^B. i®»7* 

li. Iftf-^BK B2, B 3\Zfrm£tlJ PEGJBE 
^^^^-^12^2 6^|E^^tb, Mf&:r ~ * C I* 
Mt&7"-?C 1 , C2, C 3tC^ftJ^^Xj PEGffiff£ 

^wa^TMcaisstLfcxy >>*<Dmmmf$,RtfiWimc 
[0073] f^. mmmmi ?>xy 4^9*?=. 

y h*^J:SlE»— y KSr««Ufc>f ^^^3/ hX 

6 4m<oj x/i^gEB£*bT^£ t-TSo 

X(£># y h^- hSrfflV^S £i-5 0 20 

[0074] m3ittmw<Dnm^miv>7']) ^?<vm 
mma.***-*?* * ?m-v*>z>* ^-im, xy 

* 7i*i<£>-r— *IE»W 2 6 KfE»3;ftfciBfft7*— * 

^^"C-SEfti-SiBtt^-^waRSrtTio ft. xy 

/u*^ 7^7*-r *Xu>f as&*u;f, -?rc^^>r ^Xu-^i: 
Mir- * £ftgp 2 6 MIE^ $ ixT v ^ 5 Mflfc-r— * £^ 
LTIRfCfefiV^U 7*— *fB»ffl2 6 (rfEft^nS so 

[0 0 7 5] C^-eii, 7 s — ^E«a5 2 6(ClE«$ix-C 
V ^ £ 7 s — ^A^A4t>< X^IEftfflEff I- 1 ticmm-f 

t*— * (HHft^-^A) xyv^m-o 

6o tit, fittr/UX* ?m:<DV ? b«-5§-K* 40 
;L5-<<. M^x-^A^^flU J PEGJE^UfcM^ 

[0 0 7 6] ±3SLfcJ:5*c % ®fe^-^A^^fJ 

xy v^o>fia»^s/ i*31e-c!e» 

8 3 2li (7>fy) X6 4 0II (f^-fe/U) "Cfe5 

80 jftS6 4-e*)5wt\ Mf-^Afj:8 3 2iii (7 
-f>0 X6 4iljm (t°^ir;u) m{iT*##J£*b6 0 W 

BI6'7 tf — ^Att, ISr-Mh A 2. A3. so 
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• N A 9. A 1 0<D 1 O^tC^fiJ^tL/c^, *tb^tL355 
J PEGffift^tbT^— *!B«fiB2 6 KSE»£;h*TV*5o 
[0 0 7 7] £7c. fE«— y Kfc> 1 *3C"CfE»BTfiE>iiii 

8P2 7 i t)»^i"S3&^ feai^T^*^** 7<D7*— ■ 

^SE»en2 6fciE»£nT^5W*7 f -*£xy >-*^ 
[0078] acjc, xy ^^t^^j^j^tf ^ ^Sfs 

Lfc J PEGJHB£*xfcH«7*-* Mfifc-r- 

mi) ii. j PEG#p*^a«i5 3 2— ^aHis^So 

^tt, J P E Gff^lS 3 2 T' J P E Gfffi^ilfc 
Itr-^Al^JPEG«I^5o JPEGM^ 
ti1zm» J r — *A l tt, Xy V HS«M&3gfflS3 3 tcJ:o 

&M&$m, 2fit^s^^$^u6o 2»t:^ixfc 
m^-^ a i (i. iBftffis»j«i^sas 3 4 — t mm £ 

[0 0 7 9] iSSJ, IB«ffiB*J»*Oi3Sa5 3 4 (C^it ^{iS 
fBlfttl*. 2fift^^fc®«^-^{c^i£-rs^s/^r^ 

6 0 ffi«#JiB$ttfc2fi^$*Lfciii«R7 ? -^(i. 
K^i!ift^lft«3 S^taKS^tb. 8E»^y 

fl^y^r ^^y 3 6 *lt, 
fB»ffiB»J»^S»3 4fC«tSffill»J»(cS<5V^T, IS 
««#liJ(g#CXy ^i^3 7|C^ft^tb, ^(DfS 

[0080] ^iwn^^y ^^wtaft— y k 
<7?ijfes*c < tsia«^j«-efeSo tasks' kcoi^sejc 

J:5IBft3as*Ti-Si:, St/, Xy>^co-f^^^^ — 
^^5 3 1fCj:(9. *Wia»^y l^fiOSEftJC^K 

yt'lt Xy >-^J: «9 y ^31^ ^r, X 

y >-*a>2fc<59K»^s> K<7> 1 jfeS(^S>5c J P E GJEEj© 

zthtzmmi?-? (nm a 2) ^xy 

Hfflfc7 ? -^A2lca-j£:-r*iii«dS, re««fls-ti-iE»i* 
[0 0 8 1] «±wJ;5*iE«^ISSr. »»J*tL^JE« 

^ titzmm'r— um^kn^\ mm^-pA 1 otc 

A(c*ti£-r5M«waE»^^Ti-5o iE*^s> K 

A<b. ®«7 :f --^Ai:P^-<X<ojii«7 ? — ^B3&s»«$ 
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■ttx— ^AJc#J6-r5iilf|fcA, ilr6&:r — ^ B l^^M^"t" 
5 H & B SrlEfiki- 5 <fc 3 K«£ £ tiX v ^6 fc <£> t -r 5 o 
[0 0 8 2] £i\ *tV9*'13* s 7 <t 9 A*£*bfcnSi« 
Atc^HSi-SKflfc-r— ^A. MttBtc^jcE-rsiiBlftx— 

X-CSEftRltB/iriifWSilBS^Sil^ixj PEGffi8g£;ix 

^y^iSfsSixSo :/y >^ y hf§-s§-£ 10 

^{f L/c^v^A-;^ ytt, ^y v^co*flJ<olEft^y 
KWl^atJC^SttfSttt^— tt, JPEGffi*§£ 
ttfciBfife-T*— Ml, ttV^-C, J PEGJE^^tbfcMSl 

^b i ^y >^-^frr£ 0 

[0 08 3] ^Lt, ^yv^li, J PEGffiB£*b£: 
A 1 i/^^* ^ 7 «t <9 S<l L, _hi£tf>lE 

*«-5o «V^T. J PEGffi^£nfciIi&x-^B 1 £ 

r, 7 r ^ ^ y 3 6 - ^ a i ^ 20 

y 3 6 t^Ufg^— ^ A 1 b. WIMl^r — & B laMftW^frfc 

^xy 7\zmmzfrttfc-tz>mm^m 
[0084] ^±^j;5&ia»#M(i£. Mttx— ^a 

2, Mf-^B2, IHtT 5 — * A 3 . Sfl&7*— *B 

3, ■ I^f-^A10, mm^r-PB 1 OtC^fLWl 

^t?v\ isf-^Aio, isflt^— 1 o^a-js-r 

[0 0 8 5] ft. HjSfiJBlBl TM*, f^^*^7(Df 

L T 2tJ£ S H * & ' ^ y -r A* =" > t° 3. — ^ <£> * ~ ^ ( c 
»^M««rfE*-r5«li: It, 2o<z>iIHftA. fflftB*: 

ifc^®^$r^-<TlB^:i-6 r b h »imX*frZ> 0 
[0 0 8 6] lEtC s r*J9*i'iJ* vlcA^ttfcilff&tc 

*9 A^Lfciii^-^^. >^y V*<Z>|E»— ,y K<z> 1 
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Tit***'** v ^p^cDmrnf— ?<nmin 

[0 0 8 7] ^y ^^OfS^^^y Kc^l^StC^ 

M^iiJ^7 :r -^^IIR^S:^tLf^^^^To-cv^<^DT^ IE 

^ 7 r ^ ^ y 3 6 ^)EfiSi^«t 5 ^ 
<^WI2>^M12TU ^v^A-fc^^Xy 

[oo8 8] &mmi&2<nT*j*fr**7<ommm 
tSLBixmm^^x^ nmwm\<omi tmmx*>z> 

(d-^v ^^(Dmmm^x^mm^^^x, ms&m^^x 

[oo8 9] mmmm2(Dy p v is*<Dte»^y k 
mmmmi(D-yv ^?<omm^y h*tm«<o^<o^ 

^^^i — 3 1 J: »9 , ^fi/pfrX* y^KDf— ?m 

(D^>r ^-yuj ±(-x— ^ia«Wi5 2 6 icfs^^n^iii^ 
[0 0 9 0] ^rr*(i, ±i&bfc^^i 

^ A £ 2 fgtCi£^: LTA 4 -^^ X<^!B»ffltfr(C 1 ftiag!: 

■rs*&s:ffiiJ-W"CKw-r5„ ^y >?x<mm-tz>m 

-T^v^^/u^^ y^mf&f—?$:nZ>ti£><DV hit 
^§-£:i£{rr£o y^^^hft^fi, fJ^^i3^ya>^( 
l/?7^ — xt$2 7^iS« £ix£o ^-Lr, "f^^tvis 

^r^fJLT J PEGffifgLfcHfli^-^A 1 $r^y >^ 

[0 0 9 1] ^y J: f9S(SUfc J 

PEGJEi^^tbfcM^-^A 1 12, JPEGWM 
^8 2^^r^|{f ^tt^ 0 ^U, J PEG#**nfS«fB8 
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2 ~C J PEGJE«S*lfcmf- ^AU5 J PEGM 
^il6o J PEG#W£ftfcli«x — *A 1 fit. 

r^^y i (8 3) idMASixSo ^s^r^y i 

/^>77^H (8 3) ^biB«^— 1 (8 3 2 
1^X6 4®!) tOP^. 8 3 2tU^X 3 2.mMft<Dm$L 

f-^a^u m&<Dmmm®:&m\z£ox 1 6 6 

4l|x 6 4ifilf^®f£^— ^tc|£:*rr5 0 10 
[0 0 9 2] ^LT, ^<Dt£^:^ttfciii^-^tc>^ 

Sf-^^t6t^77r^y2 (8 7) fDS£i£ 
«tfc«8 6^<bi3fff£*U Kft^y K&»f£ 

(8 7) ic— j.»W£iT,5o -tit, 

HBSc^y ^^jl^v?^8 8tc36«$^ 

[0 0 9 3] /^>7 7 ^y 1 (8 3)K»#l£ 

;h,TV*3Hft^— *A1W»!9<Z)8 3 2iIfSiX 3 2li 

lEft-r^stffia^iaft-rSo ^y^r i (8 3) 

C0®&^-^A2£gfELfc<b. HHgr^-^ A 1 l^L 
&«(cW«^-^A2^#JSi"5iii«S:ia«-rSo ^-t 

kmlmmmtvv Mtt^-^A i oic^-r^ii^fs 

»m»±l£ft»tStiZk* SSIR^-^A^M-jei-SHft 
W|Bfti55STi-So ^tciii^-^A^l/2f^(cffi/jN 

ift^-r^o 40 
[0 0 9 4] :ry ^T-SEfti-ssiffe^— * Mlft-r— 

y v^i^-r ^31— *£E8 i frhfV'Z * 

flft-r — ^SrSSfcaexoy h«-J§-£r2£frr5„ y^ 

t^mmztiZo %z lt, Tit? 7tt-e©y 

hfs-^tc^x5-<< , ®»x-^A$r5>fJLT J PEG 

jEJBufcHflft^-^AiSr^y ^^--ai«i-5o ^y^ 

*Altt, J PEG*««ilS8 2^i:Sfl*ti so 
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6o ^tt, JPEGMM^8 2t'JPEGEi$ 
ttfcBtt^^Al^J PEGHfi«$n5« JPEG1S 

a i is, ^y^r^y 8 3tc^ 

$tt5o ^y77>*yi (8 3) (-^^^tb^®^^ 

— ^i*. ^y > Ma^^8 4r% gs*i*->rx<z>s?«i 

5«t 5t£»5££*LTl/*£fc>T\ ^y7r ^y 1 (8 
3) d^iii*^— *A 1 (8 3 2l^x6 4li) S:R 
3*fcHU HftK75fflF*ag**Q!SfCj;o-C4 1 6H*X 3 2 

5o 2«[^$ixfcp5«'r-^tt. ta»ffiH*ij»«taa5 8 

ix^o te«»J»^Jxfe2«b$ixfciii«'7 f -^fi. 

f^^77>^y 2 (8 7) 
[0 0 9 5] PlWflfCiot, J ri?*;l'** 

7i!9B«lf^A2«:$fiU ^^77^*112 (8 

7) <DiB«^-^Ai^j6^sfa*fS^ s »tt$ixr 

v^5ffiBo)!ftl;ipif«7*-* A 2 f;L#JS-r£8MWf 
ArTS. Itr-^AU A2^tt^nf-^-T^^2 
o»EB(lt^y77 2 (8 7) 

[0 0 9 6] «±*s. HffcT*— l/2fff*c»/hb-C 
fiBfti" 3*&<0fEft— > K<D 1 ^fi^J;SfEft^Ng-e*) 

t^. ^y >-^w>r ^*B8 1 t-j; 9 . ^^tfi^ 

* 736*^»5fc«)(-. ^rVZArl}* hm^r 

&mmzti*o ft? & -7v £v v ? 

^atic^ft J PEGjEftSixfcliifcT 5 — * 

(i, IBflftT 5 — ^A3, A4) ^>^y >-^— i^m-T^o 

^J:(9^fSLfc J PEG/E^g^tbfcll^-^A3. A 
4{c*te;i--5iB«ifl^ ia»jSE#-hwia»-r-<^ffifiJc:flE 

i^tf-cfttwufcjfts, 3fg. 4fgtci£^:briE^, 1/ 
3fflF, i/4fs^«/hurfiE«i-s»-&(-*5v^r>b. P 



(14) 



ftM^l 0-229544 



25 

[oo9 7] <mmmm3>mmmmi, mmmm2x 
^hfi$rffl^xt)^v\ sat, ftm-t&m&xfrzmm 

[oo9 8] mmtems<DTi?*ji'** : 7&xfi'7}) 

[0099] TV**)'** ^fox^tb&feZ 

ivx v ^ iBfftT*— * £r#£«li- 5 *> 5 ®*8c4©2* 3 

>r ^(ommmm^ 1 tscia^i-^m^^^Jt-^tf ri^p^-r 30 

S 0 ^f, "r^ZJVij* =7\Z.$$^X* "f— ^WB^:£f$2 6 
MiaH^^-C^SM^— ^AOt^X^8 3 2IIX 
6 4 0iij^T-&£<D-C\ Hjf^^— ^ A(18 3 2Hl^X 3 
2li^Itf-^AK A 2. -A2 0 £D 2 0<gl£ 
^S»j^tbT J PEGfESI^tb^-^IEftffia 6ldfE^£ 
tt"C, ^y ls9<D4^97=.— *£tf3 1 £9® 

ffi-cfeSiii*Sc« 3 2) z-^v^f^mm 

SiJ^nj P E GEl ^ tel^f " ^ ^^^t S e 

**(B^6 2o<D##J£*xffif§£nfc® 

•fcd-C. ^y >-^*i J PEGJfEfig$tLfc®^-^A 1 
^<fc ^gffU Ufc J P E GEE 

S^Jxfc®^^— ^A 1 12. JPEGftttM8 2^ 
tmmZth&o ^LT, JPEGMM3 2t'JP so 
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EGffiieSih/fcWte'r— *A 1 J PEGj»*SnSo 
J P EGg^^tlfc»T-^ A 1 It, ^y77^!) 
1 (8 3) M*&#j£;*X£ 0 ttl^T, JPEGf£m$tlti 

MIT*, /^y^r^^y 1 (83) ^t^o 
7r^yi (8 3) tc^^^Lfc®^-»^tc^-b, 

[0 10 0] #:lc, ffiMJ»$ttfc2«jb;$ixfclf«-r 

— — ^ KKftfi-^-astftas 8 6^^^ft$ix. km 

Eftftfli^y77^*y2 (8 7) 
4x<5„ ^Lt, E«ffiB»J»#yffia5 8 5tc«tSffifi»J» 

[0 10 1] ^_h^. *fi/9fl'i)* 7l*i<z>lMftx — 
<z>!E«^s/ K<oi3feS(-«t:SIB»^liH-C&So Eft^y 

<t^$ *=?x\^ yyy^i^y^x^hff^^ 

PEGEEl^Mf-^ (rrr-li. ®^-^A 
3, A4) ^r^y >^^aijSi-So ±iEbfc[^ 

[0 10 2] ^JtoJ;5^E«#l(gSr, ^J^^fcJE^I 

A(^*ME-*-5iiiflftWfBft3&s^T-4-5o Hlfi»lB3-e 
It, f^^/^^ 7rtwl«f-^*»IJt5*ttt'*) 
5®^*SI*3 2"t?^«)ftSStL-CV^^ , 8(Dfg^C 

[o i o 3] &±mwL,tL£ 9ic, mmmmsizxth 
*@^^y v^<ofBft^s/ Kro i *»-eiE««rffi3fciif*» 

[0 10 4] i^, ^m^<Dm^^M^^"rJ^(D"fiy^/u 
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oicjzmztiz. ^^m^mn-r^t, mamma* 
[0105] ^ct\ &mw<nwiiML%±m'>'* j TJ±x*mft 

[0106] i9 \ttftm<D$mmm 1 . 2 ^uBflMoa 

A^&^vMi^y J: <9 $I^fH~£o y^y^s 
2 0 2T\ aSLfcB^J-lECTMtft^-^Sr^Wi- 
5o 5>f"J^n/cM^— ^^r J PEGMtf- 

^E»ffl2 6 {^E«i"So 20 
[0 10 7] >^ffilJ(C*5V^T, JX^s^S 10 4 

1) {CitA^t^o ^f^S10 5T\ 
— *&5 3 1 ($)6V^|j:>fy^7x-^^8 1) ^bCOA 
7Jta£CT, xv^A-** 7 £<9 J PEGjESg^axfciii 
^r-^!:A^t6 0 ^s^S l 0 6X\ A7j£*a*: 

J PEGffi«Stlfe«»f-^^ J PEGjHi«t5o * 
T5/^S10 7T\ J PEG»W$iXfciB« , 7*— ^M** 

C&^Wi^y y^xyi/ys 8) tc J:oTf5^rrs 0 
[0 10 8] Acid, lltt»«3fc::J3ttaM«^SS'*^ 

i? 9 * ^#JfC:f3l^T. ^Ty7 P S2 0 1t, ^£>&: 

2T\ ^ffl^tLfcHftT 5 -^* J PEGJ±Ilr-^E 

6KKft-rs„ 40 
[0 10 9] >^y >-^{|iJtC:*o^T. Xr^S 2 0 3 
T\ ^y f9H»x-^^5>»J*ffi-CfcSBf£^jif 
*»Sr^-rW«S:A*i-So ^77^S 2 0 4t\ A7J 

ztiitffim<Dmmskk7}) >-^<omm^^ y<dHe&x 

t»g*lcK^V*T\ ^v^/H*;*^ J: 0 J P E GJEE$S£ 
tltzmmf-P&AJj'tZo ^ry7 P S 2 0 6-C, A7J 
^tbfcj PEGffi^ti/cIir-^^J PEG«f«t 
3<> ^fy^S 2 0 7t\ J PEGM^tif:Mr- 



28 

>8 8 iC^oTfE^-f-^o 

[0110] £X±WIW Lfc £51-. HiS^ffi 1 -mfaffi> 
co J PEGJEli^ttfcHfiftT*— ^Sr, £«i:45iftf 

-^^fcti-^y >-*^ mm-tztztb. msk^mn^mm 
i&»-rzzkw*iffikt£Z>. <» mmmm ^ 

«£r»5nieL-t«\ HI 2 2 (c^T ^ u -7-^/^7- 

m&<D&xi#-£^\,\ *tt. ^mmmnxte. ieee 
1 3 9 4^>y T/iss<*%w^mfxmwi,tzi)^ ^mm 

[0111] 

fzmmmm<Dmm*m%t-t%y7 v^^T^^^y^ 

W^b. ^COv-^7"^fe^VS±^SCOn^t°^ — ^ 
fctiCPU^MPU) 3&S|Bfgjffi«:tC»#!Sixfc^D^7 

[0112] w<o«^. mmmm^mm^titz^n^ 

CD-ROM, CD-R, Kf-7°, ^fW^^(D^^r 
[0 113] ^7t. =i^f^ — ^^ttttJUfc^n^^ix 
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[0 114] 

h£r_htf £ w k*£< , h — ^yu^/u— ^ K£fR]_t 10 

[B3] *«W^I8*»«lw^y >-^0«fg«fiKSr^ 
[IS 4] ^SSMwIIJSJRIilWT*^^^*^ vt^y ^ 20 

So 

10 5] *«MW**»lil(7?'r r v?^yu*^ vt^— y 

ims] ^m<Dmmmm2(D^v >?<Dmmmj&&^ 30 

[IS 9] *«H^>II1!6»<I1. 2<DmVSL^Miy^y"^(0 

[1110] **wwiisg»«3<osifcMa^^^w®i 

[1111] IEEE1394 v^y TVu^xSrJflv^fciiifa 
;* ^ « — H » IB £ ^ -TH T* £> £ o 
[il2] IEEE139 4->y T/^^WPIrJlflligSr 

[1113] IEEE 1 3 9 4i/!J7y^(?)7KL/7$: 40 



[[114] I EEE 1 3 9 4i/y r/^(7)BfIB"Cife 

[[115] D S - L i n k ^^M^Ift^tS t 

[[116] /-Kf^lfli^tlT*fc^ 0 
[[117] tfh is a >60iim^^-r[lT*foSo 
[Hi 8] Asynchronous(£iStC*3CtSi^^T^^3 i^S: 

[HI 9] Asynchronous^tC^ottS/^^^/ h^itSr^ 

[12 0] IsochronousC^fc33tt51^T^ v'a 

[121] Isochronous^i£t-:foU*3'^:y KPie£r^ 

[H2 2] I E E E 1 3 9 4 i/ !i 7/^<^ COlllt^ ^ 
JU(D — 0*J "C $? £ o 

[123] ^*y h?* ha»e> 1 Do^-c^awts 

[H2 4] A— h^ft^*&SrKMi-5 7D-^ir— h 

[[125] i^iM^bt^r^y - K I 

[126] 7-^ h y©ag^t7 n-f t 

2 1 i/yx 

2 2 CCDl^ 
2 3 A/D^ftSP 

2 4 ®{gi#y§gfl 

2 5 mm$m& 

2 6 7*— ^SBftffl 

27, 31, 81 7x- Xgtf 

3 2,82 J P E G3?<S£tf 

33.84 t^y > vm&L®>mM 

34.85 mm<iLwmm%±mi$ 

3 5. 8 6 KR»«#S«lffl5 

3 6 /<y77^y 

3 7, 8 8 y'V^^^^i^^ 

83 /<y7r^H 

8 7 Ay7r^ ; ty 2 . 
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